UNCLASSIFIED 
AD  NUMBER 


AD029196 

CLASSIFICATION  CHANGES 

TO: 

unclassified 

FROM: 

confidential 

LIMITATION  CHANGES 

TO: 

Approved  for  public  release,  distribution 
unlimited 


FROM: 

Distribution  authorized  to  U.S.  Gov't, 
agencies  and  their  contractors; 
Administrative/Operational  Use;  23  APR 
1954.  Other  requests  shall  be  referred  to 
National  Aeronautics  and  Space 
Administration,  Washington,  DC. 

AUTHORITY 

NASA  TR  Server  website;  NASA  TR  Server 
website 


THIS  PAGE  IS  UNCLASSIFIED 


WwHwt  r jHPti 


firmed  Services  Technical  Information  Agency 

Because  of  our  limited  supply,  you  are  requested  to  return  this  copy  WHEN  IT  HAS  SERVED  v 
YOUR  PURPOSE  so  that  it  may  be  made  available  to  other  requesters.  Your  cooperation 
will  be  appreciated. 


NOTICE:  WHEN  GOVERNMENT  OR  OTHER  DRAWINGS,  SPECIFICATIONS  OR  OTHER  DATA 
ARE  USED  FOR  ANY  PURPOSE  OTHER  THAN  IN  CONNECTION  WITH  A DEFINITELY  RELATED 
GOVERNMENT  PROCUREMENT  OPERATION,  THE  U.  S.  GOVERNMENT  THEREBY  INCURS 
NO  RESPONSIBILITY,  NOR  ANY  OBLIGATION  WHATSOEVER;  AND  THE  FACT  THAT  THE 
GOVERNMENT  MAY  HAVE  FORMULATED,  FURNISHED,  OR  IN  ANY  WAY  SUPPLIED  THE 
SAID  DRAWINGS,  SPECIFICATIONS,  OR  OTHER  DATA  IS  NOT  TO  BE  REGARDED  BY 
IMPLICATION  OR  OTHERWISE  AS  IN  ANY  MANNER  LICENSING  THE  HOLDER  OR  ANY  OTHER 
PERSON  OR  CORPORATION,  OR  CONVEYING  ANY  RIGHTS  OR  PERMISSION  TO  MANUFACTURE, 
USE  OR  SELL  ANY  PATENTED  INVENTION  THAT  MAY  IN  ANY  WAY  BE  RELATED  THERETO. 


Reproduced  by 

DOCUMENT  SERVICE  CENTER 

KNOTT  BUILDING,  DAYTON,  2,  OHIO 


CCMIDEN 


1 


NOTICE:  THIS  DOCUMENT  CONTAINS  INFORMATION  AFFECTING  THE 
NATIONAL  DEFENSE  OF  THE  UNITED  STATES  WITHIN  THE  MEANING 
OF  THE  ESPIONAGE  LAWS,  TITLE  18,  U.S.C.,  SECTIONS  793  and  794. 
THE  TRANSMISSION  OR  THE  REVELATION  OF  ITS  CONTENTS  IN 
ANY  MANNER  TO  AN  UNAUTHORIZED  PERSON  IS  PROHIBITED  BY  LAW. 


. ^^S***.-  - ' ■■ 

"4*.  "ft"  *ft  + ' 

« 4 ■'  .'t  -i*  *•  * »■ 

■ %■**<%  • '• 


’■'rPST 

" - -.ML.'  ' * - * 


ft 


RESEARCH  MEMORANDUM 


EFFECTS  OF  OPERATING  PROPELLERS  ON  THE  WING-SURFACE 
PRESSURES  OF  A FOUR-ENGINE  TRACTOR  AIRPLANE  CON- 
FIGURATION HAVING  A WING  WITH  40°  OF  SWEEPBACK 
By  Carl  D.  Kolbe  and  Frederick  W.  Boltz 

Ames  Aeronautical  Laboratory 
Moffett  Field,  Calif. 


CLAOT7IED  DOCUMENT 

HU*  malarial  contain.  Infer  matloe  affecting  tha  National  Balaam  of  tha  umtaO  8tataa  wlttao  tha  moanti* 
of  tin  aaptoaaQa  Inna,  Tula  II,  UJ.C.,  Saea.  TM  and  TM,  tha  traaawilaalrwi  or  rovalatioa  of  which  In  any 
mawpar  to  as  tanUanrlaad  paraoe  la  proMMM  by  la*. 

NATIONAL  ADVISORY  COMMITTEE 
FOR  AERONAUTICS 

WASHINGTON 

April  23,  1954 


CONFIDENTIAL 


fWA-Wte 


NACA  RM  A53I29 


CONFIDENTIAL 


NATIONAL  ADVISORY  COMMITTEE  FOR  AERONAUTICS 
RESEARCH  MEMORANDUM 

EFFECTS  OF  OPERATING  PROPELLERS  ON  THE  WING-SURFACE 
PRESSURES  OF  A FOUR-ENGINE  TRACTOR  AIRPLANE  CON- 
FIGURATION HAVING  A WING  WITH  40°  OF  SWEEPBACK 
By  Carl  D.  Kolbe  and  Frederick  W.  Boltz 

SUMMARY 


An  investigation  has  been  made  to  evaluate  the  effectB  of  operating 
propellers  and  of  nacelles  on  the  wing-surface  pressures  on  a semispan 
model  of  a four-engine  tractor  airplane  configuration  having  a wing 
with  40°  of  sweepback  and  an  aspect  ratio  of  10.  The  model  represented 
the  right-hand  side  of  the  airplane  and  had  single-rotation  right-hand 
propellers.  The  tests  were  conducted  at  Reynolds  numbers  of  4,000,000 
and  8,000,000  at  low  speed  and  at  Reynolds  numbers  of  1,000,000  and 
2,000,000  for  Mach  numbers  from  0.60  to  0.90. 

At  high  thrust  coefficients  and  a Mach  number  of  0.082,  the  pro- 
peller slipstream  caused  large  changes  in  the  spanwise  distribution  of 
loading  over  the  region  of  the  wing  immersed  in  the  propeller  slip- 
stream. The  strong  rotational  components  within  the  slipstream  were 
responsible  for  inflections  in  the  spanwise  distribution  of  loading, 
there  being  large  increases  with  increasing  thrust  coefficient  in  the 
normal  force  of  those  wing  stations  behind  the  up-going  propeller 
blades  with  relatively  small  changes  for  sections  behind  the  down-going 
bladeB.  Consequently,  the  center  of  pressure  moved  inward  with  increas- 
ing thrust  coefficient.  At  high  subsonic  Mach  numbers,  the  over -all 
effects  of  operating  propellers  were  not  large  when  compared  with  the 
low-speed  case. 

The  section  data  indicate  that  for  most  subsonic  Mach  numbers  the 
addition  of  the  nacelles  (propellers  removed)  caused  an  increase  in  the 
normal-force  curve  slopes  and  an  increase  in  the  angle  of  attack  for 
zero  section  lift. 
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INTRODUCTION 


The  aerodynamic  problems  associated  with  long-range  airplanes 
designed  to  fly  at  high  subsonic  speeds  have  been  the  subject  of  a series 
of  investigations  in  the  Ames  12-foot  pressure  wind  tunnel.  These  inves- 
tigations (refs.  1 to  8)  have  dealt  with  the  aerodynamic  characteristics 
of  several  combinations  of  the  components  of  a hypothetical  airplane  con- 
figuration with  a sweptback  wing,  including  the  effects  of  operating  pro- 
pellers on  the  longitudinal  characteristics  (refs.  7 and  8).  Measurements 
of  the  distribution  of  pressure  over  the  wing  have  been  included  in  these 
studies  to  provide  loadB  data  and  to  facilitate  an  understanding  of  the 
local  flow  phenomena  on  the  wing.  Pressure-distribution  data  for  the 
wing  without  nacelles  have  been  presented  and  analyzed  in  reference  3» 

The  present  report  is  concerned  with  the  effects  on  the  wing-surface 
pressures  of  operating  propellers,  as  well  as  the  effects  of  adding 
nacelles  and  an  extended  split  flap.  The  results  of  pressure-distribution 
measurements  at  nine  semispan  stations  of  the  wing  are  presented  and  ana- 
lyzed in  the  present  report. 


NOTATION 

a mean-line  designation,  fraction  of  chord  over  which  the  design 

load  is  uniform 

wing  semispan,  perpendicular  to  the  plane  of  symmetry 

b’  propeller-blade  width 

Ct  lift  coefficient, 

L qS 

ACl  change  in  lift  coefficient 

ACl8  change  in  lift  coefficient  attributable  to  the  propeller  slip- 
stream (based  on  the  total  lift  of  the  model  with  propellers 
operating  less  the  lift  component  of  the  direct  propeller  force) 

pitching-moment  coefficient  about  quarter  point  of  the  mean  aero- 
‘ dynamic  chord, 

(See  fig.  1(a).)  qSc 

ACm  change  in  pitching -moment  coefficient 

ACja  change  in  pitching-moment  coefficient  attributable  to  the  pro- 
peller slipstream  (based  on  the  total  pitching  moment  of  the 
model  with  propellers  operating  lesB  the  pitching  moment  due 
to  the  direct  propeller  force) 

Cv  longitudinal-force  coefficient,  parallel  to  free-stream  direction 
and  positive  in  the  dragwiae  direction,  longitudinal  force 

qS 


CONFIDENTIAL 


NACA  RM  A 53129 


CONFIDENTIAL 


3 


c local  wing  chord,  parallel  to  plane  of  symmetry 

c'  local  wing  chord,  perpendicular  to  the  reference  sweep  line 

00 

cav  average  wing  chord,  parallel  to  the  plane  of  symmetry,  — 

b 

- /J3/Zc2dy 

c mean  aerodynamic  chord,  

4b/2'  ^ 

c wing-section  design  lift  coefficient 

cm  section  pitching-moment  coefficient,  cn  (0.25  - c.p.) 

cn  section  normal-force  coefficient,  -,e5t.J-?5LS0.rmal  force 

qc 

Acne  change  in  section  normal-force  coefficient  attributable  to  the 
propeller  slipstream 

c.p.  section  center  of  pressure 

D propeller  diameter 

h maximum  thickness  of  propeller-blade  section 

J propeller  advance  ratio,  — 

nD 

M free-stream  Mach  number 

n propeller  rotational  speed 

P pressure  coefficient,  ---  ~ $ 

p j local  static  pressure 

p free-stream  static  pressure 

q free-stream  dynamic  pressure 

R Reynolds  number,  based  on  the  wing  mean  aerodynamic  chord 
R’  propeller-tip  radius 

r propeller-blade-section  radius 

S area  of  semi span  wing 

T thrust  per  propeller,  parallel  to  air  stream 
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Tc  thrust  coefficient  per  propeller,  — 

P Vs  Ir 

t section  maximum  thickness 

V free-stream  velocity 

y lateral  distance  from  the  plane  of  symmetry 

a angle  of  attack  of  the  wing  chord  at  the  plane  of  symmetry 

(referred  to  herein  as  the  wing-root  chord) 

au  angle  of  attack  of  the  wing-root  chord  at  the  plane  of  symmetry, 
uncorrected  for  tunnel-wall  interference  and  angle-of -attack 
counter  correction 

0 propeller-blade  angle,  measured  at  0.70  of  the  tip  radius 

0'  propeller-blade-section  angle 

6 flap  angle,  measured  relative  to  the  local  chord  in  planes  normal 

to  the  reference  sweep  line 

cp  angle  of  twist,  measured  in  planes  parallel  to  the  plane  of 

symmetry,  positive  for  washin 

rj  fraction  of  semispan,  S 1 

b 

’Ic.p.  spanwise  location  of  the  center  of  pressure,  fraction  of  semispan 

P air  density 


MODEL 


The  semispan  model  represented  the  right-hand  side  of  a hypothetical 
airplane.  The  geometry  of  the  model  is  given  in  figure  1 and  table  I. 

The  selection  of  the  geometric  properties  and  the  details  of  the  con- 
struction of  the  wing,  fuselage,  upper-surface  fences,  nacelles,  and 
flaps  have  been  discussed  in  references  1 through  L.  Four  upper-surface 
wing  fences,  as  shown  in  figure  l(c),  were  used  throughout  the  present 
investigation. 

The  wing  was  equipped  with  nine  rows  of  pressure  orifices  on  both 
the  upper  and  lower  surfaces  (fig.  1(c)).  The  orifices  were  distributed 
along  the  chord  from  the  leading  edge  to  the  95-percent-chord  point  and 
were  staggered  one-eighth  inch  on  either  side  of  the  station  planes. 

There  were  no  orifices  in  the  extended  trailing-edge  flap. 
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Each  propeller  in  the  two  different  sets  used  in  this  investigation 
had  three  blades  and  right-hand  rotation.  The  propellers  used  for  the 
tests  at  high  subsonic  Mach  numbers  (M  = 0.60  and  above)  were  the 
NACA  l.l67-(0)(03)-058  supersonic  propellers.  For  the  tests  at  low  sub- 
sonic Mach  numbers,  a thicker  propeller,  the  NACA  l.l67-(0)(05)-058,  was 
used  to  withstand  the  very  high  blade  loadings  that  accompany  low-speed, 
high-density,  wind-tunnel  operation.  The  characteristics  of  these  pro- 
pellers and  details  of  the  motor-gearbox  combination  used  to  drive  them 
are  given  in  reference  6.  Blade-form  curves  of  the  propellers  are  pre- 
sented in  figure  2 of  this  report. 

Figure  3 is  a photograph  of  the  model  mounted  in  the  wind  tunnel. 
The  turntable  upon  which  the  model  was  mounted  is  directly  connected  to 
the  force-measuring  apparatus. 


TESTS 


The  pressure-distribution  data  presented  in  this  report  were 
obtained  simultaneously  with  the  wind-tunnel  balance  measurements  of  the 
total  lift,  longitudinal  force,  and  pitching  moment  on  the  model.  Tests 
were  made  with  the  propellers  operating  and  with  the  propellers  removed, 
covering  the  range  of  conditions  indicated  in  table  II. 

With  the  propellers  operating,  the  Mach  number,  Reynolds  number, 
and  angle  of  attack  were  maintained  constant  while  data  were  obtained  at 
several  selected  thrust  coefficients,  Tc.  Selection  of  the  propeller 
rotational  speeds  to  provide  these  thrust  coefficients  was  based  upon  a 
previous  propeller  calibration  in  which  the  thrust  characteristics  of 
the  propeller  in  the  presence  of  the  spinner  and  nacelle  forebody  were 
measured  for  the  range  of  test  conditions  covered  in  tests  of  the  com- 
plete model  (see  ref.  6).  The  results  of  the  calibrations  of  the  two 
different  propellers  that  are  pertinent  to  this  report  are  presented  in 
figures  4 and  5* 


CORRECTIONS 


The  dynamic  pressure,  Mach  number,  and  pressure  coefficients  have 
been  corrected  for  constriction  effects  due  to  the  presence  of  the 
tunnel  walls  by  the  method  of  reference  9.  The  force  data  have  been 
corrected  for  tunnel-wall-interference  effects  originating  from  lift  on 
the  model  and  for  drag  tares  caused  by  aerodynamic  forces  on  the  exposed 
portion  of  the  turntable  on  which  the  model  was  mounted.  The  correc- 
tions that  were  applied  to  data  obtained  with  propellers  operating  were 
the  same  as  those  reported  in  references  7 and  8.  The  corrections  used 
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for  the  configuration  with  propellers  removed  are  given  in  references  2 
and  5. 

The  pressure  data  and  the  coefficients  derived  therefrom  are  pre-  * 
sented  in  this  report  for  values  of  uncorrected  angle  of  attack  ay. 

The  relation  between  the  corrected  and  uncorrected  angle  of  attack  is  as 
follows : 

a = 0.99  au  + Ax 

The  constant  0.99  is  the  ratio  between  the  geometric  angle  of  attack  and 
the  uncorrected  reading  of  the  angle-of-attack  counter.  The  correction 
for  the  tunnel-wall  interference  is  6a,  and  is  defined  as  follows: 

CWing 

where 

CIving  = CLtotal_  A°LP 

and  ACLp  is  the  increment  of  lift  coefficient  due  to  propeller  thrust 
and  propeller  normal  force  (obtained  during  the  tests  reported  in  ref.  6). 


RESULTS  AND  DISCUSSION 


The  results  of  this  investigation  include  a considerable  amount  of 
data  obtained  with  the  propellers  removed,  many  of  which  serve  as  a base 
for  comparison  with  comparable  data  obtained  with  propellers  operating. 

It  is  convenient,  therefore,  to  defer  discussion  of  the  effects  of  oper- 
ating propellers  until  the  propellers-off  data  have  been  presented  and 
discussed.  The  latter  data  include  the  effects  of  nacelles  and  of  an 
extended  trailing-edge  flap  on  both  the  local  wing  pressures  and  on  the 
coefficients  of  lift,  drag,  and  pitching  moment. 

Tabulated  pressure  data  for  nine  spanwise  stations  of  the  wing  (with 
and  without  operating  propellers)  are  presented  in  tables  III  through  XIX. 
Table  II  is  an  index  to  these  data. 

A portion  of  the  lift,  longitudinal-force,  and  pitching-moment  data 
at  Mach  numbers  of  0,86  and  0.90  were  faired  with  dotted  curves  to  indi- 
cate data  obtained  under  conditions  in  which  the  wind  tunnel  may  have 
been  partially  choked.  It  is  to  be  understood  that  the  corresponding 
pressure  data  fall  within  the  same  limitations  of  reliability. 
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Effects  of  Nacelles  (Propellers  Off) 


Low  speed.-  The  chordwise  distributions  of  pressure  coefficient  in 
the  region  of  the  nacelles  for  a Mach  number  of  O.I65  and  a Reynolds 
number  of  8,000,000  are  compared  with  those  of  the  wing-fuselage  con- 
figuration (ref.  3)  in  figure  6.  The  corresponding  coefficients  of 
section  normal  force  and  section  pitching  moment,  and  of  the  total  lift, 
longitudinal  force,  and  pitching  moment  are  presented  in  figure  7»  The 
data  in  figure  6 indicate  an  increase  in  velocity  over  the  lower  surface 
of  those  stations  in  the  vicinity  of  the  nacelles.  This  increase  in 
velocity  became  smaller  with  increasing  angle  of  attack.  Ab  can  be 
seen  in  figure  these  velocity  changes  contributed  to  a reduction  in 
the  section  loading  for  low  angles  of  attack,  an  increase  in  the  slopes 
of  the  lift  and  section  normal-force  curves,  and  an  increase  in  the 
angle  of  attack  for  zero  section  lift.  References  10  through  12  indicate 
the  same  effects  for  similar  configurations.  Data  obtainable  from 
table  XV  indicate  that  this  effect  diminished  toward  the  wing  tip. 

Further  inspection  of  figure  6 reveals  that,  with  the  addition  of  nacelles 
to  the  wing,  flow  separation  occurred  on  the  upper  surface  at  a lower 
angle  of  attack,  with  the  attendant  decrease  in  lift-curve  slope  and 
increase  in  drag  (fig.  7)* 

The  effect  of  the  nacelles  on  the  spanwiBe  distribution  of  loading 
coefficient  is  shown  In  figure  8.  The  general  nature  of  the  inflection 
in  the  spanwise  distribution  of  loading  due  to  the  nacelles  is  discern- 
ible; however,  lack  of  pressure  data  over  the  nacelles  prevents  an 
accurate  estimate  of  the  changes  in  the  location  of  the  spanwise  center 
of  pressure.  It  is  apparent,  though,  that  such  changes  were  small. 

High  speed.-  The  effects  of  the  nacelles  on  the  over-all  force 
characteristics  and  section  characteristics  for  Mach  numbers  ranging 
from  0.60  to  0.90  and  a constant  Reynolds  number  of  2,000,000  are  shown 
in  figures  9 through  12,  respectively.  Cognizance  should  be  taken  of 
the  difference  in  Reynolds  number  between  this  and  the  preceding  section. 
It  was  noted  in  reference  3 that  for  a Mach  number  of  0.25  the  effect 
of  this  same  change  in  Reynolds  number  was  not  large.  A cross  plot  of 
the  section  normal-force  data  from  these  figures  is  presented  in 
figure  13  as  a function  of  Mach  number. 

In  general,  the  effects  of  the  addition  of  the  nacelles  for  a Mach 
number  of  0.60  were  similar  to  those  at  low  speed.  The  effects  of 
increasing  Mach  number,  however,  were  to  reduce  slightly  the  effect  of 
the  nacelles  on  both  the  section  normal-force  curve  slopes  and  the  angle 
of  attack  for  zero  lift. 
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Effects  of  Flaps 


The  effects  of  an  extended  trailing-edge  flap  (8  = 30°)  on  the 
over-all  force  characteristics  and  on  the  section  characteristics  of 
the  wing-fuselage-nacelles  combination  at  a Mach  number  of  0.082  and  a 
Reynolds  number  of  4,000,000  are  shown  in  figure  14.  Since  no  pressure 
measurements  were  made  over  the  flap  itself,  estimates  of  the  chordwise 
pressure  distributions,  similar  to  those  shown  in  figure  15,  were  used 
to  obtain  the  section  coefficients.  The  effects  of  the  flaps  on  the 
spanwise  distribution  of  loading  are  shown  in  figure  16.  It  is  evident 
that  the  flaps  not  only  caused  large  increases  in  normal  forces  at  those 
sections  within  the  flap  span  (tj  = 0.07  to  T)  = 0.46)  but  also  caused 
substantial  increases  in  loading  over  the  outer  portion  of  the  wing. 

The  center  of  pressure  obviously  moved  inward  a considerable  distance 
when  the  flaps  were  deflected  (fig.  16).  Reference  to  figure  14(c) 
reveals  that  there  was  a large  rearward  movement  of  the  section  center  of 
pressure  in  the  region  of  the  flaps.  These  changes  had  little  effect  on 
the  wing  pitching  moments  (fig.  14(a)). 


Effects  of  Operating  Propellers 


Low  speed.-  The  effects  of  operating  propellers  on  the  chordwise 
distribution  of  pressure  coefficient  in  the  region  of  the  nacelles  at  a 
Mach  number  of  0.082  and  a Reynolds  number  of  4,000,000  are  shown  in 
figure  17.  The  corresponding  over-all  force  characteristics!  and  sec- 
tion characteristics  are  shown  in  figure  18.  Inspection  of  the  data  in 
figure  17  reveals  that  at  the  highest  thrust  coefficients  (Tc  = 0.8) 
the  pressure  distributions  changed  radically  from  those  which  existed 
with  the  propellers  operating  at  Tc  = 0 or  with  the  propellers 
removed.  Furthermore,  increasing  Tc  also  caused  large  changes  in  the 
stagnation  pressure  at  the  leading  edge.  Figure  18(b)  shows  that  the 
propeller  slipstreams  caused  large  changes  in  the  section  normal-force 
coefficients  and  that  those  changes  were  not  symmetrical  over  the 
portion  of  the  wing  immersed  in  the  slipstreams  as  would  be  expected 
from  simple  axial -momentum  theory.  The  asymmetrical  effects  of  the 
operating  propellers  are  further  illustrated  in  figure  19  wherein  the 
change  in  section  normal-force  coefficient  due  to  propellers,  AcnB,  is 
shown  as  a function  of  Tc.  It  may  be  seen  that  there  were  large 
increases  in  Acns  with  increasing  Tc  at  wing  stations  behind  the 
up-going  propeller  blades  (stations  tj  * 0.19  suid  T * 0.44)  at  all 
angles  of  attack  from  4°  to  16°.  At  wing  stations  behind  the  down-going 

Cognizance  should  be  taken  of  the  fact  that  the  total  force  and  moment 
data  in  this  and  later  similar  figures  include  the  effects  of  the  pro- 
peller thrust  and  propeller  normal  force  as  well  as  the  effects  of  the 
propeller  slipstream.  (See  refs.  7 and  8.) 
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propeller  blades  (rj  = O.3I  and  rj  * O.56),  AcnB  decreased  with  increas- 
ing Tc  at  angles  of  attack  below  about  8°  and  increased  only  Blightly 
with  increasing  Tc  at  higher  angles  of  attack.  These  effects  are 
indicative  of  the  strong  rotational  components  within  the  slipstream 
which  change  the  effective  angle  of  attack  of  the  wing  sections  immersed 
in  the  propeller  slipstream. 

Figure  20  shows  the  effect  of  operating  propellers  on  the  spanwise 

distribution  of  the  loading  coefficient  cn  — £—  for  several  angles  of 

cav 

attack.  The  pronounced  distortion  of  the  spanwise  distribution  of  load 
associated  with  increasing  Tc  is  apparent.  The  effect  of  propeller 
operation  on  the  spanwise  center  of  pressure  nc.p.  is  shown  in  fig- 
ure 21.  These  data  were  obtained  by  integrating  the  loading  data  pre- 
sented in  figure  20,  utilizing  a straight-line  fairing  between  the  data 
points  adjacent  to  the  nacelles.  The  center  of  pressure  moved  inward 
with  increasing  Tc,  the  amount  decreasing  as  the  angle  of  attack  was 
increased  to  12°. 

Figure  22  shows  the  importance  of  these  aforementioned  pressure- 
distribution  changes  with  regard  to  the  changes  in  the  total  lift  and 
pitching-moment  coefficients  attributable  to  the  operating  propellers. 

It  can  be  seen  that  the  lift  due  to  the  propeller  slipstream  (AClb) 
accounted  for  about  60  percent  of  the  total  change  in  lift  with  varying 
angle  of  attack;  whereas  the  slipstream  contribution  to  the  change  in 
pitching  moment  (ACms)  was  apparently  unaffected  by  increasing  angle  of 
attack. 

High  speed.-  The  effects  of  the  operating  propellers  on  the  over-all 
force  characteristics  and  section  characteristics  for  Mach  numbers  from 
0.70  to  0.90  for  a constant- Reynolds  number  of  1,000,000  are  presented 
in  figures  23  to  26.  It  is  evident  from  the  data  in  these  figures  that 
the  effects  of  the  operating  propellers  were  not  large  compared  to  the 
propeller  effects  for  the  low-speed  case.  , This  is  a consequence  of  the 
fact  that  the  thrust  coefficient  is  decreased  considerably  for  the 
same  power  input. 

The  effects  of  increasing  Tc  on  the  chordwise  distribution  of 
pressure  in  the  region  of  the  nacelles  are  shown  in  figure  27  for  a Mach 
number  of  0.80.  At  the  higher  angles  of  attack,  the  apparent  increase 
in  pressure  recovery  for  those  stations  between  the  nacelles  might  have 
been  due  to  an  increase  in  stagnation  pressure  caused  by  the  operating 
propellers . 

As  indicated  in  figure  28,  the  effects  of  slipstream  rotation  at  a 
Mach  number  of  0.80  on  the  spanwise  distribution  of  loading  were  much 
less  pronounced  than  in  the  previously  cited  low-speed  case  due  to  the 
lower  values  of  thrust  coefficient. 
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Measurements  of  the  surface  pressures  and  forces  on  a semispan 
model  of  a wing-fuselage -nacelles  combination  representing  the  right-hand 
side  of  a hypothetical  four-engine  airplane  have  been  presented.  The 
effects  of  single-rotation  right-hand  propellers,  of  nacelles,  and  of 
extended  trailing-edge  flaps  on  the  wing-surface  pressures  have  been 
discussed. 

At  high  thrust  coefficients  and  a Mach  number  of  0.082,  the  pro- 
peller slipstream  caused  large  changes  in  the  spanwise  distribution  of 
loading  over  the  region  of  the  wing  immersed  in  the  propeller  slipstream. 
The  strong  rotational  components  within  the  slipstream  were  responsible 
for  inflections  in  the  spanwise  distribution  of  loading,  there  being 
large  increases  with  thrust  coefficient  in  the  normal  force  of  wing 
sections  behind  the  up-going  propeller  blades  with  relatively  small 
changes  for  sections  behind  the  down-going  blades.  As  a result,  the 
center  of  pressure  moved  inward  with  increasing  thrust  coefficient. 

At  high  subsonic  Mach  numbers,  the  over -all  effects  of  operating 
propellers  were  not  large  when  compared  with  the  low-speed  case  for  the 
same  power  input;  this  is  a direct  consequence  of  the  large  reductions  in 
thrust  coefficient  with  increases  in  free-Btream  velocity. 

The  addition  of  the  nacelles  to  the  plain  wing  (propellers  removed) 
increased  the  velocity  over  the  lower  surface  at  those  stations  in  the 
vicinity  of  the  nacelles.  These  velocity  changes  contributed  to  an 
increase  in  the  slopes  of  the  lift  and  normal-force  curves  and  a general 
increase  in  the  angle  of  attack  for  zero  lift. 

Deflection  of  extended  trailing-edge  flaps  (6  = 30^)  over  the  inner 
46  percent  of  the  wing  semispan  (propellers  removed)  produced  substantial 
gains  in  section  lift  over  the  complete  semispan.  The  wing  pitching 
moments  were  little  affected  by  the  flap  deflection. 


REFERENCES 


1.  Edwards,  George  G.,  Tinling,  Bruce  E.,  and  Ackerman,  Arthur  C.:  The 

Longitudinal  Characteristics  at  Mach  Numbers  up  to  O.92  of  a 
Cambered  and  Twisted  Wing  Having  40°  of  Sweepback  and  an  Aspect 
Ratio  of  10.  NACA  RM  A52F18,  1952. 

2.  Tinling,  Bruce  E.:  The  Longitudinal  Characteristics  at. Mach  Numbers 

up  to  0.9  of  a Wing-Fuselage-Tail  Combination  Having  a Wing  with 
40°  of  Sweepback  fluid  an  Aspect  Ratio  of  10.  NACA  RM  A52I19,  1952. 


CONFIDENTIAL 


NACA  RM  A53L29 


CONFIDENTIAL 


11 


3.  Boltz,  Frederick  W.,  and  Shibata,  Harry  H.:  Pressure  Distribution 

at  Mach  Numbers  up  to  0.90  on  a Cambered  and  Twisted  Wing  Having 
40°  of  Sweepback  and  an  Aspect  Ratio  of  10,  Including  the  Effects 
of  Fences.  NACA  RM  A52K20,  1953. 

4.  Tinling,  Bruce  E.,  and  Lopez,  Armando  E. : The  Effects  of  Nacelles 

and  of  Extended  Split  Flaps  on  the  Longitudinal  Characteristics 
of  a Wing-Fuselage-Tail  Combination  Having  a Wing  With  40°  of 
Sweepback  and  an  Aspect  Ratio  of  10.  NACA  RM  A53D06,  1953. 

5.  Lopez,  Armando  E.,  and  Dickson,  Jerald  K. : The  Effects  of  Com- 

pressibility on  the  Upwash  at  the  Propeller  Planes  of  a Four- 
Engine  Tractor  Airplane  Configuration  Having  a Wing  With  40°  of 
Sweepback  and  an  Aspect  Ratio  of  10.  NACA  RM  A53A30a,  1953* 

6.  Demele,  Fred  A.,  and  Otey,  William  R.:  Investigation  of  the  NACA 

l.l67-(0)(03)-058  and  NACA  l.l67-(0)(05)-058  Three-Blade  Pro- 
pellers at  Forward  Mach  Numbers  to  0.92>  Including  Effects  of 
Thrust-Axis  Inclination.  NACA  RM  A53F16,  1953. 

7.  Edwards,  George  G.,  Buell,  Donald  A.,  and  Dickson,  Jerald  K. : The 

Results  of  Wind-Tunnel  Tests  at  Low  Speeds  of  a Four-Engine 
Propeller-Driven  Airplane  Configuration  Having  a Wing  With  40° 
of  Sweepback  and  an  Aspect  Ratio  of  10.  NACA  RM  A53I28,  1953. 

8.  Sutton,  Fred  B.,  and  Demele,  Fred  A.:  The  Effect's  of  Operating 

Propellers  On  the  Longitudinal  Aerodynamic  Characteristics  at 
High  Subsonic  Speeds  of  a Four-Engine  Tractor  Airplane  Configura- 
tion Having  a Wing  With  40°  of  Sweepback  and  an  Aspect  Ratio 
of  10.  NACA  RM  A53J23,  1953. 

9.  Herriot,  John  G.:  Blockage  Corrections  for  Three-Dimensional  Flow 

Closed-Throat  Wind  Tunnels,  With  Consideration  of  the  Effect  of 
Compressibility.  NACA  Rep.  995,  195O.  (Formerly  NACA  RM  A7B28) 


10.  McLellan,  Charles,  and  Cangelosi,  John  I.:  Effects  of  Nacelle 

Position  on  Wing -Nacelle  Interference.  NACA  TN  1593>  1948. 


11. 


Hartley,  D.  E.:  Low  Speed  Wind  Tunnel  Tests  on  Asymmetrically 

Situated  Circular  Cylindrical  Bodies  on  a Straight  and  a 45® 
Sweptback  Wing.  British,  R.A.E.  Rep.  No.  Aero.  2349,  Dec.  1949. 


Martina,  Albert  P.:  The  Interference  Effects  of  a Body  on  the 

Spanwise  Load  Distributions  of  Two  45°  Sweptback  Wings  of  Aspect 
Ratio  of  8 From  Low-Speed  Tests  At  a Reynolds  Number  of  4x10®. 
NACA  RM  L51K23,  1952. 


CONFIDENTIAL 


12 


CONFIDENTIAL 


NACA  RM  A53I29 


TABLE  I.-  GEOMETRIC  PROPERTIES  OF  THE  MODEL 


Wing 

Reference  sweepline:  locus  of  the  quarter  chorda  of  sections 

inclined  40°  to  the  plane  of  symmetry 


Aspect  ratio  10.0 

Taper  ratio 0.4 

Sweepback 40° 

Twist -5° 

Reference  sections  (normal  to  reference  sweepline) 

Root NACA  0014,  a ■ 0.8  (modified),  Cj,  =0.4 


Area  (semispan  model) 6.944  ft2 

Root  chord I.683  ft 

Tip  chord 0.673  ft 

Mean  aerodynamic  chord 1.251  ft 

Flaps,  extended  from  the  trailing  edge 0.20  c' 

Area O.696  ft2 

Incidence,  measured  in  the  plane  of  symmetry 3° 

Fences  are  located  at  tj  = 0.33>  0.50,  0.70,  and  O.85 


Nacelles 


Frontal  area  (each)  0.208  ft2 

Inclination  (with  respect  to  wing  root  chord) 

Inboard -6.50 

Outboard -7.0° 


Propellers 


Diameter , 1.167  ft 

Number  of  blades  3 

Propeller-activity  factor  (per  blade)  188.4 

Solidity  (per  blade) O.O58 

Blade  sections  Symmetrical  NACA  16-series 

Propeller-blade  thickness-chord  ratio  (0,70  radius) 

For  low  speed  tests 0.05 

Tests  at  M ■ 0.60  and  above 0.03 


% 
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GEOMETRIC  PROPERTIES  OF  THE  MODEL  - Concluded 

Fuselage 


Fineness  ratio  

Frontal  area  (semispan  model) 
Fuselage  coordinates: 


. . 12.6 
O.273  ft2 


Distance  from  Radius, 

_ nose,  in.  in. 


0 0 

1- 27  1.04 

2- 54  1.57 

5.08  2.35 

10.16  3.36 

20.31  4.44 

30.47  4.90 

39.44  5.00 

50.00  5.00 

60.00  5.00 

70.00  5.00 

76.00  4,96 

82.00  4.83 

88.00  4.61 

94.00  4.27 

100.00  3.77 

106.00  3.03 

126.00  0 
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TABLE  III.-  PRESSURE  COEFFICIENTS  AT  NINE  SPANWISE  STATIONS  OF  THE  WING. 

M - 0,082;  R - 4,000,000;  Tc  - 0 
(a)  Ou  - 2°,  4°,  6°,  8°,  10°,  12° 
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-.20 

-.17 

— 16 



- — — 

— — — 

.04 

— — — 

— — — 

90.0 

-.09 

-.09 

-.09 

-.09 

-.09 

-.00 

.04 

.09 

.09 

.09 

.09 

99.0 

.03 

.08 

.03 

.01 

-.01 

-.04 

.04 

.09 

.09 

.03 

.08 

.01 
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TABLE  III.-  PRESSURE  COEFFICIENTS  AT  NINE  SPANWISE  STATIONS  OF  THE  WING. 
M ■ 0.082;  R » 4,000,000;  Tc  ■ 0 - Continued 
(a)  au  - 2°,  4°,  6°,  8°,  10°,  12°  - Concluded 


Spanviae 
a tat  Iona 


‘-%'U 
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TABLE  IV.-  PRESSURE  COEFFICIENTS  AT  NINE  SPANWISE  STATIONS  OF  THE  WING. 
M ■ 0.082;  R ■ 4,000,000;  Tq  m 0.2  - Continued 
(a)  cm  - 2°,  4°,  6°,  8°,  10°,  12°  - Concluded 
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TABLE  V.-  PRESSURE  COEFFICIENTS  AT  NINE  SPANWISE  STATIONS  OF  THE  WING. 
M - 0.082;  R - 4,000,000;  Tfi  - 0.4  - Continued 
(a)  ou  - 2°,  4°,  6°,  8°,  10°,  12°  - Concluded 


Spanvlse 

stations 

Upper  surface 

Lower 

surface 

Angle  0 

f attack 

Angle 

f attack 

2° 

*° 

6® 

8° 

10® 

12® 

2® 

*0 

6® 

8® 

ID® 

12® 

mm 

0.*7 

0.90 

1.1* 

1.20 

1.10 

0.88 

SSS 

.*5 

.16 

-.24 

-.71 

-1.30 

E HjI 

-1.18 

-0.56 

0.01 

o.*8 

0.83 

1.13 

-.04 

-.31 

-.6* 

-.99 

-l.*7 

E 1!B 

-1.16 

-.76 

-.35 

-.01 

.26 

.53 

■ul 

-.24 

-.50 

-.76 

-1.04 

-l.*6 

-1.80 

— 

— 



-.3* 

-.56 

-.81 

-1.07 

-1.42 

-1.69 

-.90 

-.6* 

-.4? 

-.20 

-.02 

.10 

KEfi 

-.39 

-.56 

-.76 

-.96 

-1.25 

-1.47 

-.78 

-.57 

-.10 

-.19 

-.04 

.10 

20.0 

-.36 

-.50 

— 

-.85 

-1.05 

-1.25 

-.66 

-.*8 

— 

-.19 

-.05 

.08 

0.56  b/2 

30.0 

-.3* 

-.50 

— 

-73 

-.89 

-1.04 

-.50 

-.38 

— 

-.1* 

-.05 

.04 

*0.0 

-.35 

-.45 

— 

-.67 

-.79 

-.91 

-.3* 

-.25 

— 

-.07 

.01 

.09 

50.0 

-.30 

-.36 

— 

-.5* 

-.64 

-.72 

-.25 

-.19 

— 

-.03 

.03 

.10 

60.0 

-.25 

-.32 



-.44 

-.51 

-.57 

— 

— 

— 

— 

— 

— 

70.0 

-.22 

-.26 

-.36 

-.*3 

-.*6 

.01 

.01 

— 

.03 

.02 

.03 

80.0 

-.19 

-.21 

-.27 

-.32 

-.3* 

-.01 

.03 

— 

.12 

.16 

.21 

90.0 

-.01 

-.04 

-.05 

-.06 

-.07 

.05 

.06 

— 

.13 

.15 

.20 

95.0 

.10 

.10 

.11 

.10 

.12 

.14 

.15 

— 

.20 

.21 

.25 

mm 

.33 

.55 

.40 

-.16 

—1*15 

-2.5* 





_ _ _ 





.19 

-.23 

-.so 

-1.52 

-2.45 

-3.50 

-.36 

.15 

.*5 

.50 

.26 

Ba 

-.10 

-.*3 

-.87 

-1.3* 

-1.87 

-2.45 

-.40 

-.02 

.25 

.55 

58 

-.19 

-.*7 

-.81 

-1.19 

-1.56 

-1.97 

— 

— 



— 



-.25 

-.50 

— 

-1.02 

-1.36 

-1.70 

-.33 

-.09 

.11 

.27 

.40 

.51 

-.27 

-.*8 

— 

-.91 

-1.19 

-1.44 

-.28 

-.10 

.05 

.20 

.31 

.*3 

20.0 

-.29 

-.*6 

- - - 

-.81 

-1.03 

-1.22 

-.20 

-.09 

— 

.18 

.29 

.39 

0.68  b/2 

30.0 

-.29 

-.41 

- - - 

-.66 

-.82 

-.95 

-.16 

-.06 

— 

.14 

.21 

.31 

*0.0 

-.26 

-.33 



-.53 

-.6* 

-.73 

-.10 

-.03 

— 

.14 

.19 

.27 

50.0 

-.25 

-.30 

- - - 

-.43 

-.51 

-.55 

- - - 



... 

— — - 

— 

— 

60.0 

-.17 

-.24 

... 

-.32 

-.38 

-.40 

0 

.04 

— 

.14 

.18 

23 

70.0 

-.15 

-.19 

— 

-.24 

-.26 

-.27 

.04 

.05 

— 

.14 

.15 

.20 

80.0 

-.10 

-.12 

— 

-.13 

-.14 

-.11 

.07 

.09 

— 

.1* 

.15 

.19 

90.0 

.01 

0 



.03 

.01 

.01 

.10 

.10 

— 

.13 

.12 

.14 

95.0 

.08 

.06 

— 

.08 

.04 

.10 

.11 

.10 

— 

.11 

.10 

.10 

mm 

.50 

.56 

.25 

-.44 

-1.60 

-3.0* 









— 

— 

BSS 

.1* 

-.28 

-.87 

-1.57 

-2.47 

-3.50 

-.31 

.17 

.*7 

.59 

.52 

.33 

BH 

-.06 

-.39 

-.80 

-1.26 

-1.75 

-2.29 

m 

0 

.*5 

.5* 

.58 

mm 

-.17 

-.44 

-.77 

-1.23 

-l.*9 

-1.87 

IsS 

— 

— 

- - - 

— 

10.0 

-.21 

-.*5 

-.96 

-1.31 

-1.62 

ISfl 

-.07 

.27 

.39 

.*9 

15.0 

-.25 

-.*5 

-.8* 

-1.09 

-1.32 

SSI 

-.07 

.23 

.31 

.42 

m 

-.26 

-.42 

-.71 

-.92 

-1.11 

Hi 

-.06 

.17 

.26 

.35 

0.80  b/2 

-.25 

-.37 

-.57 

-.71 

-.83 

-.1* 

-.04 

.05 

.13 

.21 

.29 

-.24 

-.31 

-.50 

-.59 

-.65 

- — — 

— — — 

— — — 

— — — 

— — — 

— — — 

m!v* 

-.21 

-.26 

-.40 

-.*6 

-.50 

-.04 

.01 

.07 

.11 

.16 

.20 

-.16 

-.22 

-.30 

-.36 

-.36 

0 

.05 

.08 

.12 

.15 

.20 

70.0 

-.1* 

-.18 

— 

-.22 

-.25 

-.23 

.04 

.06 

.10 

.12 

.15 

.16 

80.0 

-.10 

-.12 

— 

-.13 

-.13 

-.10 

.07 

.09 

.10 

.11 

.1* 

.15 

90.0 

.01 

-.01 

— 

.01 

-.03 

-.03 

.09 

.10 

.10 

.11 

.10 

.10 

95.0 

.07 

.06 

— 

.05 

.01 

-.01 

.10 

.11 

.11 

.10 

.10 

.09 

mm 

.33 

.56 

|a 

-.01 

-.87 

-2.02 

— 

BS 

BB 







BSI 

.21 

-.13 

-1.19 

-e.08 

-2.29 

-.52 

-52 

.53 

.41 

wmM 

.01 

-.28 

— 1.04 

-1.45 

-1.90 

— 

— 

— 

— 

-.10 

-.35 

-.65 

-.95 

-1.24 

-1.58 

-.29 

-.06 

.12 

.29 

.*1 

.49 

WRJ 

-.16 

-.36 

-.56 

-.80 

-1.06 

-1.31 

-.30 

-.12 

.06 

.20 

.31 

.41 

EZ9 

-.19 

-.35 

-.53 

-.67 

-.86 

-1.06 

-.24 

-.10 

— 

.15 

.24 

.35 

20.0 

-.21 

-.35 

-.40 

-.55 

-.71 

-.86 

-.19 

-.09 

.01 

.10 

.20 

.26 

0.9*  b/2 

30.0 

-.23 

-.32 

-.42 

-.*3 

-.55 

-.65 

-.1* 

-.05 

0 

.07 

.13 

.19 

*0.0 

-.20 

-.27 

-.31 

-.39 

-.*5 

-.51 

-.08 

-.02 

.01 

.07 

.11 

.15 

50.0 

-.20 

-.25 

-.26 

-.33 

-.37 

-.40 

-.03 

0 

.04 

.08 

.10 

.1* 

60.0 

-.20 

-.20 

-.25 

-.26 

-.30 

-.31 

— 

— 



— 

— 

— 

70.0 

-.11 

-.15 

-.17 

-.19 

-.20 

-.19 

.04 

.05 

.06 

.06 

.09 

.09 

80.0 

-.06 

-.09 

-.10 

-.10 

-.11 

-.09 

.07 

.06 

.08 

.09 

.os 

.08 

90.0 

.01 

.01 

.01 

.01 

.01 

.01 

.10 

.10 

.09 

i09 

.08 

.05 

95.0 

.07 

.07 

.07 

.06 

.05 

.02 

.10 

.10 

.10 

.09 

.07 

.05 
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TABLE  V.-  PRESSURE  COEFFICIENTS  AT  NINE  SPANWISE  STATIONS  OF  THE  WING. 
M ■ 0.062;  R - 4,000,000;  Tc  ■ 0.4  - Concluded 
(b)  au  * 14°,  l6°  - Concluded 


IpUldH 

•tetiOQe 

Hr- 

emt 

akart 

Upper  surface 

Lower  eurfiee 

Ancle  of  etteek 

And.  of  »tt»ck 

ib° 

1£° 

wmsm 

16° 

] 

0.58  b/2 

mooooooooooooo 

0.55 
-e.  56 
-2.36 
-2.19 
-1.96 

-1.73 

-l.»5 

-1.1? 

-1.01 

-.81 

-.63 

-.51 

-.36 

-.06 

.13 

o.n 

-3.30 

-2.07 

-2.59 

-2.33 

-1.99 

-1.65 

-1.34 

-1.14 

-.90 

-.71 

-.56 

-.41 

-.06 

.13 

B 

El 

1.53 

.93 

.40 

.33 

.28 

.21 

.25 

.23 

.03 

.30 

.25 

.30 

0.68  b/2 

0 

1.5 

4.0 

7.0 
10.0 

15.0 

20.0 
30.0 

40.0 

50.0 

60.0 

70.0 
00.0 

90.0 
95.0 

-4.32 

-4.30 

-3.11 

-2.44 
-2. 06 
-1.69 
-1.4? 
-1.09 
-.00 
-.60 
-.4? 
-.27 
-.14 
-.04 
-.02 

-6.4o 

-5.50 

-3.79 

-2.92 

-2.45 

-1.95 

-1.63 

-1.21 

-.89 

-.65 

-.47 

-.32 

-.21 

-.11 

-.11 

-.14 

.54 

.50 

.52 

.46 

.38 

.34 

.27 

.24 

.21 

.15 

.10 

-.74 

.40 

.60 

.56 

.51 

.44 

.30 

.29 

.26 

.24 

.16 

.10 

O.80  b/2 

0 

1.5 

4.0 

7.0 
10.0 
15.0 
20.0 

30.0 

40.0 

50.0 
60.0 

70.0 

80.0 

90.0 

95.0 

1 1 1 1 1 1 1 

-6.98 

-5.35 

-3.52 

-e.73 

-2.29 

-1.79 

-l.b5 

-1.05 

-.77 

-.55 

-.bl 

-.29 

-.7b 

—.71 

-.18 

-.02 

.54 

.56 

.50 

.42 

.34 

.25 

.21 

.20 

.14 

.10 

.06 

-.50 

.43 

.57 

.55 

.48 

.39 

.26 

.24 

.21 

.16 

.10 

.05 

0.94  b/2 

rooooo 00000000 

| | 1 1 | 1 1 | 

1 1 I 1 t 1 1 1 M i-  M l|>  vL  vil 

.19 

.53 

.48 

.41 

.34 

.25 

.19 

.15 

.10 

.07 

.04 

0 



-.17 

.55 

.57 

■ b5 

■ 39 

■ 79 
.71 
.18 

.09 

■ 05 
.01 

-.05 

1 
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TABLE  VI.-  PRESSURE  COEFFICIENTS  AT  NINE  SPANWISE  STATIONS  OF  THE  WING. 
M a 0.082;  R ■ 4,000,000;  Tc  ■ 0.6  - Continued 
(b)  au  = 14°,  16° 


Spanvlee 

•tatione 

Hr. 

owl 

oboN 

Upper  cur fee* 

Lover  eurface 

Angle  of  attack 

Angle  of  attack 

0.10  b/2 

0 

1.5 

4.0 

7.0 
10.0 
15.0 
20.0 

30.0 

40.0 

50.0 

60.0 

70.0 

80.0 
90.0 
<TLQ 

mm 

wstm 

-3.20 

-3.86 

-2.69 

-*.14 

-1.76 

-1.46 

-1.26 

^1.00 

-.80 

-.62 

-.50 

-.38 

-.27 

-.15 

0.47 

.74 

.67 

.59 

.55 

.46 

.4? 

*38 

.34 

.30 

.19 

-10 

0.25 

.71 

.71 

.63 

.59 

.50 

.15 

.11 

.36 

.31 

.18 

.09 

0.19  b/2 

■ 

El 

-9.51 

-7.56 

-1.79 

-3.53 

-€.91 

-€.20 

—1.21 

—.86 

-.61 

-.50 

-.35 

-.21 

-.03 

.01 

-7.33 

-8.91 

-9.57 

-*.03 

-3.28 

-€.15 

-1.31 

-.95 

-.71 

-.51 

-39 

-.23 

—06 

—02 

1.16 

2.11 

1.79 

1.26 

.87 

.19 

.17 

.10 

.U 

.28 

.19 

.92 

2.09 

1.87 

1.34 

.98 

.58 

.50 

.43 

.46 

.25 

.10 

0.31  b/2 

|j5| 

jTC 

1.16 

-€.17 

-€.26 

-C.09 

-1.87 

-1.71 

-1.53 

-1.15 

-1.01 

-.85 

-.65 

-.53 

-.35 

0 

.23 

.89 

-€.82 

-C.71 

-e.W 

-€.25 

-c.05 

-1.81 

-1.35 

-1.20 

-96 

-75 

—61 

-11 

-03 

.22 

1.10 

.79 

.31 

.16 

.29 

.25 

.26 

.28 

.29 

.31 

.39 

1.61 

1.01 

.16 

.26 

.31 

.30 

.31 

.32 

.31 

.33 

.39 

0.375  b/2 

0 

1.5 

4.0 

7.0 
10.0 
15.0 
20.0 
30.0 

40.0 

50.0 
60.0 
70.0 
80.0 
90.0 
95.0 

-3.39 

-4.U 

**.71 

-C.29 

-C.01 

-1.72 

-1.51 

-1.01 

-.82 

-.66 

-.50 

—.36 

-.10 

.05 

-9.15 

-9.13 

-3.28 

-€.70 

-€.36 

-1.98 

-1.72 

-1.15 

-91 

-71 

-.55 

•■•40 

-.13 

.05 

.17 

.66 

.76 

.70 

.65 

.55 

.16 

.37 

.35 

.30 

.27 

-29 

.53 

.80 

.77 

.71 

.63 

.55 

.15 

.11 

.33 

.30 

0.11  b/2 

tfNOOOOOOOOOOOOO 

°'Jj'‘ri3S8«SRSP*gR 

-7.61 

-9.10 

-9.57 

-1.39 

-3.H 

-e.55 

-1.99 

-1.36 

—.96 

-.72 

-.55 

-.39 

-.21 

-.05 

.01 

-10.63 
-10.68 
-6.15 
-1.99 
-3.79 
-€.77 
-P.12 
-1.12 
-1.02 
-.75 
-.58 
-.12 
-.27 
— »08 
0 

.80 

2.13 

1.85 

1.10 

1.08 

.61 

.50 

.11 

.39 

.11 

.22 

.31 

~-aI 

1.61 

1.79 

1.29 

1.13 

.70 

.56 

.16 

.U 

.U 

.23 

.16 

. 
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TABLE  VI.-  PRESSURE  COEFFICIENTS  AT  NINE  SPANWISE  STATIONS  OF  THE  WING. 
M - 0.082;  R - 4,000,000:  Tc  - 0.6  - Concluded 
(b)  <Xu  ■ 14°,  16°  - Concluded 
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TABLE  XIII.-  PRESSURE  COEFFICIENTS  AT  NINE  SPANWISE  STATIONS  OF  THE  WING 
M * 0.80;  R = 1,000,000;  PROPELLERS  REMOVED  - Continued 
(a)  ay  = -2°,  0°,  2°,  4°,  6°,  8°  - Concluded 


Spanvlaa 
•tat Iona 


-.21 

-.2ft 

-.l'J 

-.24 

-.1*) 

-.21 

-.13 

-.16 

0 

.10 

.O'* 

.19 

.35 

.50 

.42 

.30 

.17 

.16 

.04 

.08 

-.00 

-.03 

-.15 

-.08 

-.21 

-.13 

-.22 

-.17 

-.24 

-.17 

-.24 

-.15 

-.19 

-.13 

-.16 

-.09 

-.15 

-.09 

-.11 

-.07 

.06 

.05 

• 12 

.50 

.kk 

.35 

.26 

.20 

.12 

.11 

.02 

.03 

-.06 

-.05 

-.12 

-.12 

-.19 

-.16 

-.20 

-.16 

-.20 

-.15 

-.16 

-.16 

-.11 

-.11 

—10 

-.11 

-06 

-.11 

.05 

Lover  aurfaca 


la  of  attack 


•o.6o 

-0.51 

-0.<j6 

0.24 

-.90 

-.75 

-.31 

-.01 

-.‘>5 

-.83 

-.75 

-.<yh 

-.37 

-.36 

-.83 

-.‘>7 

-.3? 

[ffBWCT 

-.V 

-.45 

-.28 

-.14 

-.3‘> 

-.35 

-.24 

-.12 

-.31 

-.29 

-.21 

-.U 

-.18 

-.17 

-.11 

-.08 

-.Of> 

-.05 

-.0? 

-.01 

.01 

.01 

.02 

.01 

.00 

.07 

.07 

.05 

-1.15 

- • 9u 

EH 

.23 

.42 

• V 

-1.21 

-1.02 

-.36 

.01 

.23 

.33 

-1.11 

-.86 

-.36 

-.10  ; 

-.01 

.18 

-1.05 

-.71 

-.35 

-.14 

.01 

.10 

-.w, 

-.50 

-.30 

-.12 

0 

.06 

-.41 

-.3? 

-.23 

-.11 

-.01 

.05 

-.25 

-.22 

-.17 

-.06 

0 

. >5 

-.07 

-.07 

-.01 

0 

.03  . 

.05 

-.UP 

.01 

.04 

.03 

.•06 

.06 

.05 

.Oft 

.09 

.10 

.10 

.09 

. J9 

.10 

.11 

.11 

.10 

.03 

.11 

.12 

.12 

.11 

.09 

-.03 

-.89 

-1.02 

-.26 

.21 

.*•3 

.53 

-.Be 

-.91 

-.36 

.01 

.24 

-.35 

-.as 

-.87 

-.36 

-.10 

.08 

.18 

-.73 

-.68 

-.31 

-.11 

.03 

.10 

-.66 

-.42 

-.26 

-.10 

.03 

.10 

-.54 

-.27 

-.19 

-.06 

.01 

.05 

-.31 

-.11 

-.04 

0 

.04 

.05 

-.21 

-.04 

0 

.01 

.06 

.08 

-.11 

.02 

.04 

.05 

.06 

.09 

-.05 

.07 

.09 

.11 

.10 

.10 

.08 

.10 

.11 

.11 

.10 

.09 

.08 

.12 

.12 

.14 

.09 

.05 
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TABLE  XIII.-  PRESSURE  COEFFICIENTS  AT  NINE  SPANWISE  STATIONS  OF  THE  WING. 
M = 0.80;  R --  1,000,000;  PROPELLERS  REMOVED  - Continued 
(b)  au  = 10°,  12°,  14°,  16°,  18°,  20° 


Spanvlaa 

•tattoos 

Par- 

llwxr  larfm 

Lovar  aurfaca 

cant 

An*!#  of  attack 

Anfla  of  attack 

chord 

10° 

■El 

lb° 

WEsm 

KUi 

WEHJM 

mzjm 

18° 

20° 

jam 

0.49 

mcm 

0.26 

0.14 

0.01 

-0.11 

... 

... 

... 

... 

... 

... 

-1.00 

w&wm 

-1.36 

-1.S3 

-1.40 

• 1.41 

0.74 

0.81 

0.8? 

0.90 

0.92 

0.93 

■SB 

-1.04 

Dm 

-1.50 

-1.S3 

-1.38 

-1.40 

• ?b 

.63 

.72 

.81 

.86 

.91 

-l.i? 

-1.42 

-1.36 

-1.3b 

-1.36 

... 

... 

... 

... 

... 

... 

10.0 

-1.10 

-1.26 

-1.41 

-1.37 

-1.3b 

-1.36 

Ha 

• b? 

.33 

.61 

.66 

.74 

15.0 

-l.o8 

-1.29 

-1.43 

-1.30 

-1.29 

.1.32 

HI 

• 37 

• b3 

.52 

• 57 

.62 

20.0 

-1.00 

-1.11 

-1.22 

-1.2b 

-1.26 

-1.30 

.32 

.38 

.45 

■ re 

• 56 

0.10  b/2 

30.0 

-.95 

-.94 

-1.07 

-1.16 

-1.21 

-1*25 

.16 

.24 

.29 

.38 

.42 

.46 

40.0 

-.83 

-.71 

-.93 

-1.06 

-1.16 

-1.22 

.10 

.16 

.24 

.30 

.35 

.40 

50.0 

-.56 

-.71 

-.86 

-1.00 

-1.11 

-1.16 

.09 

.14 

.18 

.25 

.29 

•3b 

60.0 

-.66 

-.75 

-.81 

-.93 

-1.05 

-1.09 

.0? 

*11 

.14 

.20 

.24 

.27 

70.0 

-.70 

-.75 

-.84 

-.89 

-1.00 

-1.03 

.07 

.11 

.13 

.18 

.20 

.25 

80.0 

-.43 

-.56 

-.76 

-.81 

-.91 

-.9b 

... 

... 

... 

- - - 

- - - 

... 

90.0 

-.2? 

-.38 

-.55 

- .66 

-.76 

-.82 

.01 

-.01 

-.03 

-.01 

-.01 

.01 

95.0 

-.20 

-33 

-.47 

-.58 

-.68 

-.74 

-.05 

-.07 

-.13 

-.13 

-.lb 

-.14 

0 

.28 

-.01 

-.21 

-.37 

-.57 

-.76 

... 

... 

... 

... 

... 

... 

1.5 

-1.18 

-1.25 

-1.25 

-1.21 

-1.14 

-1.15 

• 7b 

.76 

.75 

.74 

.69 

.65 

4.0 

•1.22 

-1.25 

-1.20 

-1.13 

-1.14 

.66 

• 7b 

.19 

.8b 

.86 

.87 

7*0 

-i*m 

-1.07 

-1,0b 

-1.04 

-1.09 

-1.12 

... 

... 

... 

... 

... 

... 

10. 0 

-1.06 

-1.03 

-1.04 

-1.10 

-1.13 

.b? 

.57 

.64 

.73 

.80 

.85 

15.0 

-1.16 

-1.06 

-1.0P 

-i.ee 

-1.10 

-1.13 

.25 

• 39 

.46 

.37 

• 6b 

.71 

20.0 

... 

... 

... 

... 

... 

.04 

.16 

.26 

.37 

• b? 

.53 

0.19  b/2 

30.0 

-1.10 

-1.06 

-1.05 

-1.04 

-i.n 

-1.16 

-.05 

.03 

.10 

.19 

.23 

.31 

40.0 

-1.01 

-1.04 

-1.05 

-1.01 

-1.12 

-1.17 

-.03 

.03 

.05 

.11 

.17 

.22 

50.0 

-.88 

-95 

-.99 

-.97 

-1.00 

-1.05 

... 

... 

... 

- - - 

... 

... 

60.0 

-.76 

-.07 

-.94 

-.92 

-.89 

-.91 

.01 

.02 

.04 

.04 

.06 

.10 

70.0 

-.60 

-.7b 

-.81 

-.78 

-.8? 

-.89 

.03 

.03 

.01 

.04 

.05 

.06 

80.0 

-.vr 

-.62 

-.72 

-.73 

-.83 

-.86 

... 

... 

... 

... 

... 

... 

90.0 

-.36 

-.50 

-.60 

-6b 

-.75 

-.80 

-.err 

-.11 

-.19 

-.20 

-.20 

-.20 

95.0 

-.30 

-.44 

-.56 

-.60 

-.71 

-.78 

-.1? 

-.20 

-.31 

-.3b 

-.35 

-.36 

m 

• 36 

.26 

• lb 

.05 

-.09 

-.16 

... 

... 

... 

... 

... 

- - - 

pMPBl 

-1.00 

-1.12 

-1.16 

-1.06 

-1.00 

-1.06 

.63 

.73 

.76 

.80 

.81 

.84 

-1.30 

-1.21 

-1.13 

-1.04 

-.96 

-1.00 

-b9 

.59 

.66 

.73 

.so 

.8? 

-1.36 

-1.18 

-1.06 

-1.04 

-1.02 

-.9b 

... 

... 

... 

... 

... 

... 

10.0 

-1.32 

-1.17 

-1.06 

-1.04 

-1.01 

-92 

• 30 

.39 

• b6 

.56 

• 6b 

.69 

15.0 

-1.28 

-1.16 

-1.06 

-.94 

-.8b 

-.86 

.21 

.31 

.38 

• b7 

.53 

.59 

20.0 

-1.30 

-1.12 

-1.04 

-.93 

-.82 

-.8b 

.18 

.25 

• 32 

.41 

.46 

• 5b 

0.31  b/2 

30.0 

-1.14 

-1.00 

-.98 

-89 

-.80 

-.81 

.11 

.18 

.24 

.31 

.36 

.43 

bo.o 

-1.00 

-.92 

-.89 

-.87 

-.79 

-.81 

.06 

.a 

.13 

.23 

.26 

• 3b 

50.0 

-.85 

-.81 

-.77 

-.8o 

-.76 

-.79 

.02 

.06 

.10 

.13 

*20 

.25 

60.0 

-.69 

-.75 

-.70 

-.76 

-.76 

-.79 

... 

... 

... 

... 

... 

- - - 

70.0 

-.5? 

-.65 

-.63 

-69 

-.71 

-.7? 

- .06 

-.04 

-.03 

.02 

.05 

.08 

80.0 

-.40 

-.55 

-.61 

-67 

-.70 

-.75 

... 

... 

... 

... 

... 

... 

90.0 

-.29 

— b3 

-.50 

-55 

-.62 

-.68 

-.13 

-.17 

-.21 

-18 

-.17 

-.16 

95.0 

-.24 

-bj 

-31 

-57 

-.65 

-.69 

-.14 

-.22 

-.29 

-.28 

-.29 

-.27 

OH 

.22 

.06 

-.10 

-.20 

-.35 

-.51 

... 

... 

... 

... 

... 

... 

-1.25 

-93 

-.83 

-.77 

-.72 

-.7b 

.61 

.66 

.66 

.66 

.66 

.63 

-1.16 

-.97 

-.83 

-77 

-.72 

-.74 

• b9 

.56 

.60 

.66 

.70 

.71 

H9 

-1.10 

-.8? 

-.76 

-.7b 

-.70 

-.72 

... 

... 

... 

... 

... 

“ - - 

10.0 

-l.lb 

-86 

-.77 

-7b 

-.71 

-.74 

.30 

.39 

.b? 

.51 

.58 

.61 

15.0 

-1.05 

-.8* 

-.76 

-73 

-.70 

-.72 

.21 

.29 

.3? 

.41 

.46 

• ?b 

20.0 

-1.00 

-8b 

-.76 

-73 

-.70 

-.72 

.14 

.23 

.28 

•3b 

.42 

.46 

0.3??  k/fc 

)0.0 

... 

• - - 

... 

... 

.07 

• 12 

.19 

.23 

.29 

• 3b 

bO.O 

-.81 

-7b 

-.72 

-.70 

-.68 

-.71 

.02 

.06 

.10 

.14 

.21 

.26 

50.0 

-.72 

-70 

-.70 

-69 

-.68 

-.71 

... 

... 

... 

... 

... 

... 

8o.o 

-.tfr 

-.67 

-.70 

-.69 

-.71 

-.06 

-.04 

-.02 

.01 

.05 

.09 

70.0 

-.62 

-6b 

-.66 

-.67 

-.69 

-.71 

-.06 

-.06 

-.06 

-.05 

-.02 

.01 

8o.o 

-.55 

-.60 

-.65 

-.66 

-.68 

-.71 

- - - 

... 

... 

... 

... 

... 

90.0 

-.49 

-56 

-.60 

-6b 

-.67 

-.70 

-.13 

-.20 

-21 

-.24 

-.22 

-.22 

95.0 

-.41 

-5b 

-.61 

-6b 

-.68 

-.69 

-.20 

-.26 

-.3b 

-.3? 

-.35 

0 

.15 

.05 

-.u 

-.26 

*.b3 

-.60 

... 

... 

... 

... 

... 

- - - 

1.5 

-.92 

-.71 

-66 

-.65 

-.69 

.60 

.70 

.70 

.66 

.64 

.56 

4.0 

-1.00 

-76 

-.69 

-.67 

-.66 

-.69 

.61 

.68 

.72 

.7b 

.80 

.80 

7.0 

-.88 

-71 

-.66 

-.66 

-.65 

-.69 

- - - 

... 

... 

... 

- - - 

10.0 

-.as 

-.70 

-.66 

-.66 

-.6? 

-.69 

.5b 

.re 

• ?8 

.72 

*76 

15*0 

-.75 

-.66 

-.66 

-.66 

-.65 

-.69 

.26 

.3? 

• b3 

.57 

*63 

20.0 

-.7b 

-.66 

-.66 

-.66 

-.65 

-.69 

.04 

,1b 

.23 

.39 

.46 

O.b*  b/2 

30.0 

-73 

-66 

-.6b 

-.66 

-.66 

-.69 

-.16 

-.09 

-.01 

.20 

.20 

bO.O 

-.73 

-.66 

-.6b 

-67 

-.67 

-.70 

-.13 

-.10 

-07 

.02 

.06 

50.0 

-6b 

-.6b 

-66 

-.66 

-.69 

-.09 

-.06 

-06 

-.02 

.01 

60.0 

-.66 

-.61 

-.66 

-.65 

-.68 

-.07 

-.10 

-.10 

-.10 

- .00 

-.06 

70.0 

-59 

-58 

-.58 

- .61 

-.63 

-•65 

-.05 

-.06 

-.09 

-.10 

-.08 

—06 

8o.o 

-55 

-.5? 

-.57 

-.59 

-.63 

- - - 

- - - 

- - - 

- - ■ 

... 

... 

90.0 

-*T 

-.46 

*.b9 

-.53 

-56 

-.61 

-.21 

-.2? 

-.26 

-.31 

-.31 

-.31 

95.0 

-bb 

-.44 

-.*7 

-.51 

-.56 

-.61 

-.29 

-.31 

-.36 

-.41 

—.44 

-.45 
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TABLE  XIV.-  PRESSURE  COEFFICIENTS  AT  NINE  SPANWISE  STATIONS  OF  THE  WING 
M « 0.90j  R * 1,000,000;  PROPELLERS  REMOVED 
(a)  a,,  - -2°,  0°,  2°,  4°,  6°,  8° 


P*r- 

Spurn..  emt 
Station.  chorn 
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TABLE  XIV.-  PRESSURE  COEFFICIENTS  AT  NINE  SPANWISE  STATIONS  OF  THE  WING.  j 

M = 0.90;  R - 1,000,000;  PROPELLERS  REMOVED  - Continued  1 

(a)  au  * -2°,  0°,  2°,  4°,  6°,  8°  - Concluded  - I 


8panwi«« 

station* 

Far- 

cant 

chard 

Upp*r 

surface 

“ 

Lover 

surface 

] 

Ancle  of  attack 

-2° 

2° 

40 

6 o 

00 

■ 

-8° 

0° 

2° 

4° 

6° 

0 

0.26 

pa 

0.49 

0.53 

0.45 

0.51 

... 

... 

i.? 

• ?5 

■9 

.03 

-.17 

-39 

-51 

-0.55 

-0.40 

-0.09 

0.09 

0.18 

0.42 

4.0 

.01 

Ha 

-.24 

-.41 

-.60 

-.69 

-74 

-.64 

-.37 

-.16 

-.06 

.19 

7.0 

-.14 

-30 

-39 

-56 

-.73 

-.77 

... 

... 

... 

... 

... 

... 

10.0 

-.25 

-.43 

-.49 

-.65 

-.80 

-.85 

-..09 

-.01 

-.49 

-.27 

-.20 

.04 

rs.o 

-■34 

-."'5 

-.66 

-.0i 

-•9*> 

-.98 

-.94 

-.75 

-.44 

-.30 

-.24 

-.01 

20.0 

-3? 

-.56 

-.69 

-.86 

-1.00 

-1.01 

-.84 

-.67 

-.36 

-.26 

-.21 

-.02 

0.56  b/2 

30.0 

-.4“> 

-.62 

-.70 

-.05 

-1.00 

-1.02 

-.66 

-56 

-.33 

-.24 

-.22 

-.06 

40.0 

-.4*s 

-.60 

-.64 

-00 

-.96 

-1.00 

-.*>7 

-50 

-.29 

-S3 

-23 

-.07 

50.0 

-3  7 

-.54 

-.60 

-.72 

-93 

-.94 

-.53 

-.46 

-.26 

-.20 

-.22 

-.09 

6o.o 

-35 

-.4i 

-.29 

-.32 

-.54 

-.55 

• - - 

... 

... 

... 

... 

... 

70.0 

-.26 

-.20 

-.lr 

-.29 

-.41 

-.41 

-.36 

-?3 

-.12 

-.16 

-.21 

-.12 

80.0 

-.20 

-.17 

-.11 

-.22 

-.30 

-.27 

— °5 

-.06 

.01 

-.08 

-.15 

-.06 

90.0 

-.06 

-.05 

.01 

-.09 

-.18 

-.16 

.01 

-.01 

.C4 

-.01 

-.14 

-.08 

9*5.0 

.04 

.01 

.09 

.01 

-11 

-13 

.08 

.05 

.12 

.0* 

-.10 

-.06 

mm 

.10 

.25 

.51 

.5b 

.49 

.54 

... 

... 

gen 

... 

... 

... 

. 4*> 

• 3? 

.1“> 

-.06 

-.29 

-.50 

-.79 

-.57 

.10 

.26 

.41 

.17 

.01 

-.21 

-.41 

-.61 

-.92 

-.94 

-.79 

-.47 

-.13 

.05 

.20 

B9 

.02 

-.16 

-.36 

-.53 

-.75 

-91 

... 

... 

... 

... 

... 

... 

10.0 

-.09 

-.26 

-.47 

-.64 

-.si 

-.86 

-.97 

-.87 

-.49 

-.22 

-.09 

.04 

15.0 

-.17 

-33 

-.56 

-.74 

-.76 

-.84 

-.94 

-.00 

-.48 

-.26 

-.14 

-.03 

-.24 

-.40 

-.61 

-.76 

-.74 

-.63 

-.09 

-.76 

-.41 

-23 

-.13 

-.06 

0.68  b/2 

-31 

-.45 

-.64 

-.75 

-.75 

-77 

-.99 

-.60 

-33 

-.19 

-.14 

-.09 

ETi| 

-30 

-.41 

-.57 

f2 

-.61 

-.66 

-.64 

-.14 

-.18 

-.12 

-.11 

-.06 

-.29 

-35 

-.48 

-.55 

-.50 

-.61 

... 

... 

... 

... 

... 

... 

-.24 

..30 

-.53 

-33 

-.44 

-.52 

-.20 

-.02 

-.02 

-.02 

-.05 

-.05 

70.0 

-.20 

-.19 

-.17 

-.19 

-36 

-.46 

■ a 

.03 

• 03 

.04 

-.01 

-.0? 

00.0 

-.16 

-.12 

-.11 

-.11 

-31 

-.41 

m 9 

.10 

.10 

.09 

.02 

-.01 

90.0 

•03 

• 03 

.04 

-.03 

-.26 

*•34 

■ ■ 

.12 

.12 

.08 

-.01 

-.06 

95.0 

.14 

.11 

.12 

.01 

-.20 

-31 

■ 1 

.14 

.13 

.05 

-.08 

-.15 

0 

•32 

.47 

.61 

.63 

• 50 

.49 

... 

... 

... 

... 

... 

... 

1.5 

.50 

• 30 

.16 

-.11 

-37 

-.61 

-.69 

-.72 

-,?8 

.11 

.28 

.41 

4.0 

.29 

.14 

-.09 

-35 

-57 

-.78 

-.60 

-.79 

-.44 

-.11 

.00 

.20 

7.0 

• 15 

-.02 

-.25 

-49 

-.70 

-.97 

... 

... 

... 

... 

... 

... 

10.0 

.05 

-.12 

-35 

-57 

-.77 

-.94 

“•59 

-.69 

-.43 

-.19 

-.05 

.04 

15.0 

-.05 

-53 

-.45 

-.66 

-.86 

-1.00 

-.57 

-.58 

-38 

-.20 

-.10 

-.01 

20.0 

-.IP 

-.20 

-.V 

-73 

-.05 

-.96 

-.52 

-.5® 

-32 

-.16 

-.00 

-.02 

0.00  b/2 

30.0 

-IB 

-.29 

-43 

-.65 

-.9o 

-.9? 

-.46 

-.27 

-25 

-.11 

-.08 

-.0** 

40.0 

-.20 

-30 

-.40 

-.65 

-79 

-.09 

... 

... 

... 

... 

... 

... 

50.0 

-.21 

-.29 

-.39 

-.50 

-.71 

-.74 

-36 

-.10 

-.04 

-.04 

-.03 

-.01 

60.0 

-.19 

-.24 

-33 

-.32 

-50 

-.60 

-.29 

-.03 

.01 

.01 

.01 

.01 

70.0 

-.16 

-.20 

-.20 

-.14 

-.36 

-.53 

-.24 

.02 

.06 

.10 

.04 

.04 

30.0 

-.14 

-.20 

-.07 

-.06 

-.21 

-.43 

-.19 

.07 

.10 

.10 

.07 

.05 

90.0 

-13 

-.05 

.03 

.0*. 

-.10 

-33 

-n 

.09 

• 13 

.n 

.09 

.04 

95-0 

-.11 

.06 

.11 

.08 

-.01 

-•23 

-.10 

.11 

.15 

.10 

.09 

-.03 

0 

.20 

.20 

.50 

.63 

.60 

•55 

... 

... 

... 

EDBj 

... 

... 

1.? 

.51 

.42 

■ 53 

-.06 

-31 

-59 

-.40 

-Be 

-.57 

.24 

■37 

4.0 

.35 

.24 

.02 

-.27 

-.49 

-.69 

... 

... 

... 

... 

... 

7.0 

.21 

.09 

-.12 

-.42 

-.62 

-.79 

-38 

-.78 

-.40 

-.15 

.02 

.13 

10.0 

.10 

-.02 

-.22 

-.52 

-.75 

-.91 

-.38 

-.80 

-45 

-.19 

-.05 

.04 

15-0 

.01 

-.11 

-59 

-.55 

-.74 

-si 

“•36 

-.70 

-.40 

-.20 

-.11 

-.01 

20.0 

-05 

-.16 

-34 

-.60 

-.69 

-.79 

-.36 

-.65 

-.35 

-.16 

-.08 

-.04 

0.9*»  b/2 

30.0 

-.16 

-55 

-30 

-.54 

-.67 

-.75 

-•31 

-3? 

-.26 

-.12 

-.09 

-.06 

4o.O 

-.20 

-.56 

-•36 

-51 

-.65 

-.61 

-.27 

-.18 

-.09 

-.09 

-.06 

-.07 

50.0 

-.26 

-.27 

-.32 

-.47 

-.46 

-51 

-30 

-.10 

-.03 

-.06 

-.04 

-.06 

60.0 

-.21 

-15 

-.27 

-.18 

-.31 

-.43 

... 

... 

... 

... 

... 

... 

70.0 

-.19 

-.17 

-.24 

-.04 

-.20 

-.36 

-25 

.05 

.08 

.09 

0 

-.02 

00.0 

-.16 

-17 

-.02 

0 

-.12 

-31 

-.20 

.10 

•13 

.12 

.04 

-.01 

90.0 

-15 

.02 

.09 

.09 

-.04 

-.22 

-19 

•13 

.16 

.14 

.08 

.01 

95.0 

-.15 

.10 

.14 

.14 

-.01 

-.20 

-.11 

.15 

.18 

.18 

•09 

-.06 
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TABLE  XIV.-  PRESSURE  COEFFICIENTS  AT  NINE  SPANWISE  STATIONS  OF  THE  WING. 
M * 0.90;  R = 1,000,000;  PROPELLERS  REMOVED  - Continued 

(b)  ou  = 10? 

p#r-  Upper  ear  face Lower  eurface 

Spenvlee  cent  Angie  of  attack Angle  of  attech 
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TABLE  XV.-  PRESSURE  COEFFICIENTS  AT  NINE  SPANWISE  STATIONS  OF  THE  WING 
M = 0.165}  R = 8,000,000;  PROPELLERS  REMOVED 
(a)  au  - -2°,  0°,  2°,  4°,  6°,  8° 


SpanvlM 

atattona 

tjppar  surface 

cant 

Incla  of  ailacF 

Angle  of  attack 

chord 

9^ 

0° 

2° 

4° 

fi° 

8° 

0 

0.1b 

o.bs 

0.52 

0.55 

0,b3 

0.17 

_ _ _ 

... 

1.5 

.36 

.19 

-.05 

-.35 

-.69 

-1.09 

-0.63 

-0.86 

0.06 

0.30 

0.48 

0.60 

4.0 

.16 

-.01 

-.22 

-.b6 

-.72 

-98 

-.66 

-.36 

-.13 

.09 

.27 

• b3 

7.0 

.08 

-.13 

-.29 

-.  b9 

-.69 

-.90 

— 

_ — 

... 

... 

... 

10.0 

-.05 

-.18 

-.33 

— b9 

-.66 

-.81 

-.5b 

-.36 

-.19 

-.04 

.13 

.26 

15.0 

—.12 

-.23 

-.36 

-.49 

-.63 

-.74 

— b9 

-.  34 

-.20 

-.06 

.06 

.18 

20.0 

-.17 

-.26 

-37 

-M 

-.60 

-69 

-.44 

-.31 

-.19 

-.10 

.04 

.15 

0.10  b/2 

30.0 

-.19 

-.27 

-.36 

-.44 

-.52 

-.60 

-.39 

-.29 

-.19 

-.11 

0 

.09 

bO.O 

-.19 

-.25 

-.33 

-.40 

-.b5 

-51 

-.32 

-.24 

-.16 

-.10 

0 

.07 

50.0 

-.16 

-.20 

-.27 

-.33 

-.37 

-.41 

-.26 

-.20 

-.lb 

-.09 

0 

.06 

60.0 

-.17 

-.20 

-.25 

-.29 

-.33 

-3b 

-.20 

-.15 

-.10 

-.07 

0 

.06 

70.0 

-.15 

-.19 

-.23 

-.25 

-.20 

-29 

-.12 

-.09 

-.05 

-.03 

.03 

.06 

00.0 

—.14 

-.16 

-.18 

-.19 

-.21 

-23 

— 

. 

— 

— 

— 

— 

90.0 

-.04 

-.05 

-.06 

-.07 

-.07 

-.06 

-.02 

-.01 

0 

.02 

.03 

.05 

95.0 

.02 

.02 

.01 

0 

0 

-.01 

.01 

.02 

.01 

.02 

. -03 

• Ob 

0 

.09 

.47 

.59 

.51 

.17 

-.40 

_ _ _ 

_ _ _ 

... 

... 

... 

1.5 

.44 

.20 

-.15 

-.58 

-1.12 

-1.73 

-.91 

-.35 

.08 

.40 

.57 

.62 

4.0 

.16 

-.07 

-.36 

-.66 

-1.02 

-1.39 

-.88 

-.46 

-.12 

.17 

.40 

.55 

7.0 

.01 

-.18 

-.40 

-.65 

-.91 

-1.15 

— 

— 





— 

10.0 

-.11 

-.27 

-.46 

-.66 

-.88 

-1.08 

-.84 

-.53 

-.26 

-.02 

.19 

.36 

15.0 

-.19 

-.32 

— . b7 

-.62 

-.78 

-.92 

-.78 

-.55 

-.3b 

-.13 

.05 

.21 

20.0 

- - — 

— - — 



— - - 



- - — 

-73 

-.5b 

-.37 

-.20 

-.05 

.10 

0.19  b/2 

30.0 

-.25 

-.32 

-.  42 

-.49 

-.59 

-.64 

-.51 

-.40 

-.30 

-.20 

-.09 

0 

bo.O 

-.25 

-.31 

-.  30 

-.44 

-.51 

-56 

-.31 

-.25 

-.1 9 

-.12 

-.05 

.01 

50.0 

-.22 

-.27 

-.32 

-.37 

-.42 

— b5 

— 

— 



... 

— 

... 

60.0 

-.19 

-.24 

-.28 

-.31 

-.35 

-37 

-.12 

-.09 

-.07 

-.03 

0 

.03 

70.0 

-.16 

-.20 

-.24 

-.26 

-.29 

-30 

-.05 

-.03 

-.01 

-.02 

.04 

.06 

80.0 

-.14 

-.16 

-.10 

-.19 

-.20 

-.20 

— 



... 

... 



... 

90.0 

-.05 

-.06 

-.07 

-.07 

-.08 

-08 

0 1 

0 

.01 

.02 

.02 

.02 

95.0 

.01 

0 

0 

0 

-.01 

—.01 

.02 

.01 

.01 

.01 

0 

0 

0 

-.01 

.33 

.49 

.50 

.31 

-.07 

_____ 

_ — _ 

... 







1.5 

.36 

.10 

-.11 

-.46 

-.91 

-1.4} 

-.88 

-.40 

- .02 

.27 

.47 

.60 

4.0 

.11 

-.08 

-.33 

-.60 

-.91 

-1.25 

-.94 

-.50 

-.21 

.07 

.28 

>5 

7.0 

0 

-.10 

-.39 

-.62 

-.88 

-1.14 

— 

... 

... 

... 

... 

... 

10.0 

-.08 

-.23 

-.  42 

-.60 

-.01 

-1.02 

-.69 

— >b6 

-.26 

-.08 

.10 

.25 

15.0 

-.  15 

-.20 

— • b 3 

-.59 

-.76 

-.92 

-.61 

-.b3 

-.27 

-.11 

.04 

.1? 

20.0 

-.1" 

-.29 

— • b 3 

-.55 

-.69 

-si 

-.53 

-.39 

-.25 

-.12 

.01 

.12 

0.31  b/2 

30.0 

-.20 

-.29 

-.  19 

-.46 

-.58 

-.66 

-.44 

-.33 

-.21 

-.11 

0 

.09 

40.0 

-.21 

-.30 

— . 30 

-.45 

-.53 

-.60 

37 

-.29 

-.21 

-.11 

-.03 

.05 

50.0 

-.21 

-.27 

-.33 

-.39 

-.44 

-50 

-.31 

-.24 

-.18 

-.10 

-.03 

.04 

60.0 

-.19 

-.24 

-29 

-.  3b 

- 37 

-.40 



— 

— 

... 

— 

70.0 

-.10 

-.21 

-.25 

-.29 

-.31 

-3b 

-.20 

-.16 

-.11 

-.07 

-.02 

.02 

6o.o 

-.14 

-.17 

-.20 

-.21 

-.21 

-.24 

— 





— 





90.0 

-.04 

-.06 

-.06 

-.07 

-.08 

-.07 

-.05 

-.04 

-.03 

0 

.02 

.04 

95.0 

.01 

0 

.01 

0 

.01 

.01 

.02 

.02 

.03 

.04 

.05 

.06 

0 

-.21 

.28 

.52 

.51 

.23 

-32 

w ^ _ 

_ _ _ 

... 

... 





1.5 

.42 

.25 

-.13 

-.56 

-1.12 

-1.80 

-1.06 

-.b9 

-.03 

.30 

.50 

.57 

4.0 

.2? 

.02 

-.26 

-.60 

-9b 

-1.34 

-.92 

-.53 

-.19 

.07 

.30 

.46 

7.0 

.06 

-.14 

-.39 

-.62 

-.92 

-1.22 

— 

— 

— 





— 

10.0 

-.03 

-.20 

-.42 

-.63 

-.88 

-l.U 

-.70 

-.b5 

-.23 

—03 

.13 

.27 

15.0 

-.11 

-.26 

-.*2 

-.60 

-.80 

-.97 

-.60 

-.b3 

-.25 

—.09 

.06 

.19 

20.0 

-.15 

-.29 

-.43 

-.58 

-.72 

-.87 

-.5b 

-.38 

-.23 

-.10 

.02 

.14 

0.375  b/2 

30.0 

— 



— 

— 

— 



-.‘3 

-.33 

-.21 

-.11 

-.01 

.08 

40.0 

-.21 

-.29 

-.17. 

~.b5 

-53 

-.61 

-.3b 

-.25 

-.17 

-.09 

-.01 

.07 

50.0 

-.19 

-'27 

-.32 

-.38 

-.44 

-.50 

— 

— 

— 

— 

— 

60.0 

-.19 

-.24 

-.29 

-.32 

-.36 

-.40 

-.18 

-.lb 

-.09 

-.04 

.01 

.06 

70.0 

-.17 

-.20 

-.24 

-.26 

-.29 

-.31 

-.10 

—.00 

-.04 

0 

.03 

.07 

80.0 

-.13 

— 16 

-.18 

-.19 

-.20 

-.22 

— 

— 

... 

— 

90.0 

-.04 

-.04 

-.07 

-.05 

-.06 

-.06 

.02 

.02 

.04 

.05 

.05 

.07 

95.0 

.03 

.03 

.03 

.02 

.02 

.02 

.06 

.06 

.06 

.06 

.06 

M 

0 

-.19 

.35 

.57 

.51 

.10 

-6b 

_ _ _ 

... 

_ _ _ 

1.5 

.*6 

.20 

-.19 

-.72 

-1.33 

-C.05 

-1.25 

-.53 

.05 

• b9 

.59 

.61 

4.0 

.23 

0 

-.33 

-.66 

-1.07 

-1.52 

-1.06 

-.61 

-.19 

.15 

.bl 

.56 

7.0 

.05 

-.18 

-,b6 

-.76 

-1.04 

-1.37 

— 

— 

... 

10.0 

-.04 

-S3 

-.b5 

-.69 

-95 

-1.18 

-.88 

-.5b 

-.25 

0 

.21 

•39 

15.0 

-.15 

-.30 

-.50 

—•66 

-8b 

-4.02 

-.as 

-.56 

-.32 

—11 

.09 

.26 

20.0 

-.19 

-.32 

->5 

-.60 

-.75 

-.68 

-.77 

-.56 

-.37 

-.19 

-.01 

.15 

O.bb  b/2 

30.0 

-.24 

—*3b 

-.42 

-53 

-.63 

-.73 

-.55 

-.b3 

-.30 

-.19 

-.07 

.05 

bo.O 

-.S3 

-.30 

-.37 

-b5 

-.52 

-.60 

-.35 

—.28 

-.20 

-.13 

-.05 

.02 

50.0 

-.21 

-.27 

-.33 

-.39 

-.44 

-b9 

-.22 

-.17 

-.12 

-.07 

—02 

.04 

60.0 

-.19 

-.24 

-.28 

-.32 

—•36 

-.40 

— U 

-.09 

-.05 

— oc 

0 

.05 

70.0 

-.16 

-.19 

-.23 

-.26 

-.28 

-.30 

-.04 

-.03 

0 

•02 

.05 

.06 

80.0 

-.13 

-.lb 

-.17 

-.19 

-.19 

-.20 

— — — 

... 

... 

... 

90.0 

-.03 

-.04 

-.05 

-.05 

-.06 

-.06 

.03 

.03 

.03 

.03 

.03 

.04 

95.0 

.06 

.03 

.03 

.09 

.01 

0 

M 

.06 

...  I??- 

.05 

_i22_ 

..  -.°l 

i°3„ 
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TABLE  XV.-  PRESSURE  COEFFICIENTS  AT  NINE  SPANWISE  STATIONS  OF  THE  WING. 
M * 0.165;  R - 8,000,000;  PROPELLERS  REMOVED  - Continued 
(a)  Ou  ■ -2°,  0°,  2°,  4°,  6°,  8°  - Concluded 


•pUWlM 

•tattoo* 


Low  surface 


• of  attack 


-0.22 

0.22 

. 17 

.21 

.16 

-.02 

.04 

-.12 

-.04 

-.19 

-.10 

-.23 

—.12 

-.24 

-.17 

-.24 

-.17 

-.25 

-.  16 

-.23 

-.14 

-.19 

-.13 

-.17 

-.  10 

-.13 

-.03 

-.04 

.04 

.03 

0 

-.06 

-.15 

1.5 

.50 

.36 

4.0 

.29 

.08 

7.0 

.17 

-.01 

10.0 

.o  r 

-.11 

15.0 

-.01 

-.16 

20.0 

-.06 

-.19 

.30.0 

-.11 

-.22 

40.0 

-.13 

-.21 

50.0 

-.14 

-.20 

60.0 

-.12 

-.16 

70.0 

-.  10 

-.14 

90.0 

-.oe 

-.11 

90.0 

.01 

0 

95.0 

.05 

.05 

_ _ _ 

_ 

-.*5 

0 

— — 

— — 

-.30 

-oe 

-.29 

-.i» 

-.24 

-.10 

-19 

—.06 

-.13 

-.06 

—.08 

-.04 

-.04 

0 

.03 

.04 

.06 

.07 

.06 

.08 

.09 

.10 
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TABLE  XV.-  PRESSURE  COEFFICIENTS  AT  NINE  SPANWISE  STATIONS  OF  THE  WING. 
M = 0.165;  R = 8,000,000;  PROPELLERS  REMOVED  - Continued 
(b)  Ou  « 10°,  12°,  14°,  16°,  18°,  20° 


SpAQVlM 

atatlona 

Obwr  iurf.c. 

■ 

Lover  aurfect  I 

Ancle  of  attack 

I 

Ancle  of  attack 

chard 

10° 

12° 

14° 

16° 

10° 

I KEB 

1 

10° 

1 2° 

14° 

16°  1 

10°  ] 

20° 

mmm 

mm 

-0.25 

-0.78 

-1.44 

-2.16 

-e.Si 

-3.57 

.. 

_ _ _ 



iiHBi 

- 

■ss 

-1.56 

-C.00 

-C.67 

-3.25 

-3.60 

-4.13 

0.65 

0.65 

0.59 

0.50 

0.27 

^1.32 

-1.67 

-2.02 

-2.37 

-C.65 

-e.93 

.55 

.64 

.70 

.74 

.76 

-1.15 

-1.43 

—1.60 

-1.92 

-2.10 

-2.27 

— 





— 

10.0 

-A. 03 

-1.25 

-1.42 

-1.61 

-1.73 

-1.84 

.36 

.46 

.56 

.62 

.74 

15.0 

-.90 

-1.06 

-1.19 

-1.33 

-1.42 

-1.47 

.29 

.30 

.46 

.53 

.63 

20.0 

-.01 

-.94 

-1.04 

-1.17 

-1.21 

-1.27 

.24 

.32 

.40 

.47 

.52 

.57 

0.10  b/2 

30. 0 

-.69 

-.77 

-.84 

-.93 

-.96 

-1.17 

.17 

.25 

.32 

.37 

.41 

.46 

10. 0 

-.57 

-.63 

-.66 

-.70 

-.60 

-1.08 

.14 

.21 

.27 

.33 

.36 

.40 

50.0 

-.46 

-.50 

-.54 

-.55 

-.69 

-.90 

.11 

.17 

• ?3 

.S3 

.31 

.35 

60.0 

-.40 

-.43 

-.44 

-.44 

-.5« 

-.00 

.10 

.15 

.20 

.25 

.24 

.29 

70.0 

-.32 

-..34 

-.  34 

Sees 

-.46 

-.6  3 

.11 

.15 

.20 

.13 

.24 

.26 

80.0 

-.24 

-.24 

-.24 

34 

-.47 

— 

- — 

— 

— 

— 

— 

90.0 

-.08 

-.09 

-.09 

-.10 

-.20 

-.29 

.07 

.09 

.11 

.12 

.U 

.11 

95.0 

-.02 

-.05 

-.04 

-.05 

-.14 

-.21 

.05 

.05 

.06 

.07 

.04 

.03 

mmm 

mm 

-1.25 

-2.30 

-3.59 

-4.98 

-4.43 

-3.90 

_ _ _ 

_ _ _ 









-2.15 

-3.26 

-4.15 

-5.00 

-2.79 

-1.71 

.54 

.35 

.05 

-.32 

-.25 

-?9 

-1.82 

-e.28 

-2.76 

-3.11 

-1.79 

-1.55 

.63 

.66 

.61 

.53 

.58 

.5? 

-1.46 

-1.  79 

-2.11 

-2.40 

-1.65 

-1.45 

— 





— 





10.0 

-1.34 

-1.59 

-1.0? 

-2.04 

-1.66 

-1.48 

.51 

.62 

.70 

.75 

.79 

.81 

15.0 

-1.10 

-1.28 

-1.43 

-1.55 

-1.66 

-1.48 

.36 

.48 

.59 

.67 

.70 

.74 

20.0 



- 



• 



— 

.22 

.35 

.46 

.55 

.57 

.62 

0.19  b/2 

30.0 

-.74 

-.03 

-.88 

-.93 

-1.36 

-1.44 

.10 

.19 

.27 

.35 

.37 

.42 

40.0 

-.62 

-.68 

-.72 

-.74 

-1.05 

-1.24 

.07 

.13 

.20 

.25 

.27 

.31 

50.0 

-.51 

-.54 

-.56 

-.56 

-.71 

-.90 

- - - 

— 

— 

— 



— 

60.0 

-.40 

-.43 

-.44 

-.4p 

-.50 

-.67 

.06 

.09 

.13 

.16 

.17 

.19 

70.0 

-.31 

-.33 

-.30 

-.29 

35 

-.46 

.08 

.11 

.14 

.16 

.17 

.16 

80.0 

-.20 

-.21 

-.17 

-.17 

-.27 

-.  36 

— 



- - - 



— 

— 

90.0 

-.08 

-.00 

-.05 

-.05 

—.20 

-.28 

.03 

.03 

.05 

.05 

.02 

0 

95.0 

-.03 

-.05 

-.04 

-.02 

-.17 

-.25 

0 

0 

0 

0 

-.04 

-.08 

0 

-.67 

-1.42 

-2.36 

-3.34 

-3.97 

-4.74 



... 





1.5 

-0.05 

-e.75 

-3.5  3 

-4.26 

-4.66 

-5.14 

.61 

.56 

.42 

.26 

.12 

-.05 

4.0 

-1.67 

-2.12 

-2.57 

-3.01 

-3.21 

-3.40 

.57 

.65 

.70 

.70 

.70 

.66 

7.0 

-1.45 

-1.81 

-2.11 

-2.40 

-^.5  3 

-‘•.71 

— 

— 



— 

— 



10.0 

-1.27 

-1.54 

-1.79 

-2.00 

-2.10 

-2.21 

.37 

.49 

.59 

.67 

.71 

.76 

15.0 

-1.12 

-1.33 

-4.51 

-1.66 

-1.70 

-1.76 

.29 

.40 

.51 

.59 

.64 

.69 

20.0 

-.96 

-1.14 

-1.20 

-1.39 

-1.39 

-1.4? 

.23 

.34 

.44 

.51 

• 56 

.61 

30.0 

-.78 

-.97 

-1.03 

-.98 

-.99 

.10 

.27 

.35 

.42 

.46 

.51 

0.31  b/2 

40.0 

-.67 

-.74 

-.01 

-.06 

-.77 

-.80 

.12 

.21 

.29 

.34 

.36 

.41 

50.0 

-.55 

-.60 

-.65 

-.69 

-.60 

-.72 

.10 

.16 

.25 

.?e 

.30 

.34 

60.0 

-.45 

-.48 

-.50 

-.55 

-.50 

-.59 

— 

— 

— 

— 

— 

— 

70.0 

-.35 

37 

-.39 

-.45 

-.44 

-.50 

.06 

.11 

.17 

.19 

.19 

.21 

00.0 

-.24 

-.25 

—•25 

-.32 

-.35 

-.39 

— 

— 

— 

— 

— 

— 

90.0 

-.07 

-.07 

-.07 

-.14 

-.27 

-.29 

.06 

.07 

.10 

.09 

.05 

.03 

95.0 

.01 

0 

0 

-.00 

-.24 

-.20 

.07 

.00 

.10 

.06 

0 

-.03 

0 

^1.16 

-2.27 

-3-63 

-4.75 

-5.45 

-6.03 



— — — 

... 



_ _ _ 



1.5 

-2.59 

-3.48 

-4.49 

-5.15 

-5.42 

-5.09 

.53 

.37 

.09 

-.15 

-.34 

-.53 

4.0 

-1.02 

-2.  34 

-e.80 

-3-23 

-3.30 

-$.96 

.55 

.59 

.58 

.56 

.53 

.50 

7.0 

-1.59 

-1.90 

-e.35 

-e.54 

-e.46 

-2.00 

- — — 

— 

... 

— 

— 

— 

10.0 

-1.40 

-1.71 

-2.00 

-e.14 

-2.00 

-1.73 

.40 

.50 

.57 

.62 

.66 

.60 

15.0 

-1.10 

-1.43 

-4.63 

-1.67 

-1.39 

-1.52 

.30 

.40 

.49 

.55 

.59 

.63 

20.0 

-1.03 

-1.22 

-1.37 

-1.30 

-1.20 

-1.43 

.25 

.35 

.43 

.49 

.53 

.57 

30.0 

— — — 

- — 

- — — 

— — — 

— 

— 

.17 

.26 

.35 

.39 

.42 

.45 

0.375  b/2 

40.0 

-.68 

-.75 

-.82 

-.09 

-1.09 

-1.23 

.15 

.22 

.29 

.32 

.34 

.37 

50.0 

-.54 

-.59 

-.64 

-.00 

-1.03 

-1.09 

- - — 

— — — 

... 

— — — 

— — - 

— — — 

60.0 

-.43 

-.46 

-.49 

-.00 

-.91 

-.94 

.11 

.16 

.21 

.21 

.21 

.23 

70.0 

-.33 

-35 

-.36 

-.73 

-.79 

-.76 

.11 

.15 

.19 

.17 

.17 

.17 

00. 0 

-.22 

-.23 

-.24 

-.50 

-.62 

-.59 

— 

— 

— 

— 

— - - 

- - - 

90.0 

-.05 

-.06 

-.07 

-.42 

-.44 

-.44 

.09 

.10 

.12 

.06 

.02 

-.02 

95.0 

.02 

0 

-.01 

-38 

.35 

— 39 

.00 

.00 

.10 

—.01 

—.06 

-.10 

0 

-1.76 

-3.10 

-4.9* 

-4.26 

-3.71 

-3.63 

_ _ _ 

_ _ _ 

... 

_ _.  — 

_ _ _ 

_ _ _ 

1.5 

-e.90 

-3.06 

-4.91 

-$.06 

-1.75 

-1.49 

.42 

.00 

-.41 

-.30 

—.20 

-.41 

4.0 

-2.04 

-C.61 

-3.10 

-1.74 

-1.45 

-1.41 

.63 

.62 

.52 

.60 

.59 

.56 

7.0 

-1.75 

-C.15 

-0,54 

-1.30 

-1.31 

-1.33 

— 

— 

— 

— 

— — - 

«... 

10.0 

-1.49 

-1.01 

-2.10 

-1.27 

-*1.24 

-*1.27 

.5* 

.64 

.71 

.75 

.76 

.78 

15.0 

-1.21 

-1.44 

-4.6? 

-1.10 

-1.07 

-4.10 

.41 

.53 

.62 

.65 

.60 

.71 

20.0 

-1.05 

-1.22 

-1.34 

-1.10 

-1.08 

-1.12 

.30 

.42 

.54 

.55 

.57 

.61 

30.0 

-.&■ 

-.90 

-.99 

-1.17 

-1.10 

-1.15 

.15 

.25 

.35 

.35 

.37 

.41 

0 .44  b/2 

40.0 

-.67 

-.71 

—.76 

-1.07 

-1.06 

-1.10 

.10 

.17 

.23 

.23 

.25 

.27 

50.0 

-.53 

-.56 

-.59 

-.09 

-.93 

-.94 

.09 

.14 

.19 

.19 

.19 

.20 

60.0 

-.42 

-.4* 

-.45 

-.72 

-.79 

-.79 

.09 

.12 

.16 

.14 

.13 

.14 

70.0 

-.31 

-.32 

-.30 

-.54 

-.60 

-.60 

.10 

.IS 

.15 

,11 

.10 

.10 

do.o 

-.20 

-.20 

—.18 

-.42 

—.49 

-.49 

Ull 

90.0 

-.06 

-.00 

-.05 

-.30 

—.36 

-.37 

■a 

■ 

-.07 

-.00 

95.0 

-.01 

-.05 

-.03 

-.27 

-.31 

-.33 

mmm 

Kl 

■sal 

1 
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TABLE  XV.-  PRESSURE  COEFFICIENTS  AT  NINE  SPANWISE  STATIONS  OF  THE  WING. 
M • 0.165;  R - 8,000,000;  PROPELLERS  REMOVED  - Concluded 
(b)  a**  * 10°,  12°,  14°,  16°,  18°,  20°  - Concluded 


Spanwlae 
•tat ion« 

Par- 

Upper 

■urfaca 

Lower 

•urface 

HZI 

cant 

Angle  O 

f attack 

Angle  of  attack  1 

chord 

10° 

12° 

ik° 

16° 

18° 

20° 

10° 

12° 

ik° 

16° 

18°- 

20° 

0 

-0.84 

-1.13 

-e.8j 

-3. 33 

-3.93 

-4.71 



_ 

1.5 

-f  .18 

-2.95 

-3.74 

-4.02 

-4.  }8 

-4.90 

0.61 

o.55 

0.39 

0.27 

0.1k 

-0.05 

4.0 

—1.66 

-*?.15 

-*.62 

-2.77 

-2.94 

-3.17 

.55 

.62 

.68 

.69 

.68 

.66 

7.0 

-1.46 

-1.84 

-2.18 

-2.27 

-2 . <8 

-*’.5k 

— 

— 

— 



— 

— 

10.0 

-1.29 

-1.59 

-1.85 

-1.92 

-1.79 

-<■.08 

.37 

.49 

.59 

.62 

.66 

.70 

15.0 

-1.10 

-1.32 

-1.51 

-1.55 

-1.61 

-1.65 

.29 

.40 

.50 

• 5k 

.58 

.63 

20.0 

-.9  3 

-1.09 

-1.24 

-1.26 

-1.30 

-1.33 

.24 

.34 

.43 

.47 

.52 

.57 

30.0 

-.15 

-.88 

-.9  7 

-.96 

-.96. 

-.99 

.18 

.26 

.35 

.38 

■ k 3 

.47 

0.56  b/2 

40.0 

-.64 

-.71 

-.79 

-.77 

-.76 

-.77 

.15 

.22 

.29 

.32 

.36 

.40 

50.0 

—.52 

-.57 

-.63 

-.81 

-.(>0 

-.'■1 

.11 

.19 

.24 

.27 

.30 

.34 

60.0 

-.41 

-.45 

-.<•8 

-.4* 

—.48 

-.48 

— 

— 

— 

— 

— 



70.0 

-.  34 

-.36 

y 

-.  y 

-.36 

.10 

.14 

.18 

.20 

.22 

.24 

80.0 

-.21 

—.22 

-.2  3 

-.25 

-.26 

-.29 

.11 

.14 

.16 

.18 

.19 

.19 

90.0 

-.05 

-.05 

-.07 

-.11 

-.14 

- .19 

.06 

.10 

.11 

.12 

.1? 

.11 

95.0 

.02 

0 

—.02 

-.05 

-.09 

-.14 

— 

.09 

.10 

.10 

.10 

.06 

0 

-2.03 

-3.45 

-k.59 

-5.^3 

-7.13 

— - - 











1.5 

-2.26 

-3.10 

-3.97 

— 4.t  3 

-">.29 

-5.93 

.53 

.36. 

-.20 

-.50 

-.87 

4.0 

-1.79 

35 

-2.90 

-J.27 

-3.64 

-3.97 

.5  3 

.56 

.57 

.53 

.46 

.37 

7.0 

-1.49 

-1.90 

-2.30 

-2.54 

-2.79 

-k'.W, 

— 

— 



— 

— 

— 

10.0 

-1.32 

-1.65 

-1.96 

-2.14 

-2.32 

-2.4o 

.37 

.46 

.52 

.56 

.57 

.59 

15.0 

-1.13 

-1.37 

-1.60 

-1.74 

-1.H4 

-1.91 

.28 

.37 

.44 

.49 

.52 

.55 

20.0 

—.98 

-1.19 

-1.  35 

-1.44 

-1.5? 

-1.56 

.25 

.32 

.39 

• kj 

• k6 

.51 

iO.O 

-.61 

-.93 

-1.05 

-1.09 

-1.11 

-1.09 

.19 

.26 

.31 

.35 

.40 

.43 

0.6r  b/.' 

40.0 

-.64 

-.72 

-.79 

—.80 

-.79 

-.  76 

.16 

.21 

.27 

.30 

.33 

. it 

50.0 

-.51 

-.56 

-.60 

-.5" 

-.5* 

-.52 



— 

- - - 

— 

— 

— 

(0.0 

-.38 

-.41 

— .k  3 

-.3k 

-.38 

.15 

.18 

.21 

.23 

.25 

.27 

,•0.0 

— . 2^ 

-.29 

—.29 

-.21 

-.20 

-.29 

.14 

.16 

.16 

.20 

.21 

.22 

80.0 

—.17 

-.15 

—.13 

-.1C 

-.14 

-.26 

.13 

.15 

.16 

.16 

.17 

.17 

90.0 

0 

-.01 

-.02 

-.04 

-.10 

-.23 

.11 

.11 

.12 

.11 

.10 

.09 

95.0 

.05 

.02 

-.01 

-.05 

-.13 

-.27 

.10 

.09 

.08 

.06 

.05 

.01 

0 

-1.24 

-2.45 

-3.92 

-5.27 

-6.72 

-*.95 

— — — 

_ _ _ 

_ _ __ 

_ _ _ 

_ «.  _ 

_ _ _ 

1.5 

-2.27 

-3.05 

-3.87 

-4.60 

-5. 35 

-1.63 

.56 

.42 

.19 

-.09 

-.41 

-.19 

4.0 

-1.62 

-2.15 

-2.67 

-3.09 

-3.50 

-1.64 

.52 

.55 

.57 

.53 

■ k6 

• 5k 

7.0 

-1.39 

-1.77 

—2.14 

-*.*i 

-2.72 

-1.62 

— 

... 

— 

- — - 

— 

— 

10.0 

-1.2k 

-1.56 

-1.83 

-2.05 

-2.25 

-1.62 

.36 

.42 

.50 

.55 

■ 5« 

.60 

15.0 

-1.03 

-1.28 

-1.47 

-1.63 

-1.78 

-1.64 

.27 

.36 

• k3 

,kB 

.51 

.54 

20.0 

-.89 

-1.09 

-1.22 

-1.3* 

-1.44 

-1.57 

.?k 

.31 

.37 

.43 

.46 

.48 

0.60  b/? 

30.0 

— 

- - - 



— 

— 

- - - 

.18 

.25 

.30 

.35 

.38 

.39 

kO.O 

-.58 

-.66 

-.73 

-.76 

-.80 

-1.12 

— 

— 

- — — 

— 

50.0 

-.48 

-.53 

-.5« 

-.59 

-.58 

-.99 

.14 

.17 

.21 

.25 

.27 

.27 

60.0 

-.36 

-.40 

-.42 

-.42 

-.40 

-.88 

• lk 

.16 

.19 

.22 

.24 

.23 

70.0 

-.27 

-.?9 

-.29 

-.26 

—.26 

-73 

.13 

.15 

.17 

.19 

.20 

.18 

ao.o 

-.16 

-.15 

-.14 

-.13 

-.18 

-.59 

.12 

.13 

.14 

.15 

.16 

.12 

90.0 

-.0? 

-.02 

-.04 

-.08 

-.13 

-.44 

.11 

.U 

.10 

.11 

.10 

.04 

95.0 

.03 

.01 

-.03 

-.06 

—.12 

-.37 

.10 

.10 

.06 

.07 

.06 

-.03 

0 

-.61 

-1.61 

-e.88 

-4.17 

-5.61 

-5.48 





. 

_ _ 

_ _ _ 

_ _ _ 

1.5 

-1.62 

-c.?e 

-3.02 

—3.67 

-k.  36 

-3.9k 

.56 

.52 

.33 

.11 

-.18 

-.21 

4.0 

-1.34 

-1.81 

-2.27 

-2.69 

-3.09 

-e.65 

— 

- - - 

— 

— 

— 

— 

7.0 

-e.kj 

^1.53 

-1.83 

-C.14 

-2.41 

-1.86 

.37 

.k5 

.51 

.55 

.57 

.57 

10.0 

-1.00 

-1.28 

-1.51 

-1.74 

-d.93 

-l.k8 

.28 

.38 

.42 

.51 

■ 5k 

• 5k 

15.0 

-.84 

—I. Ok 

-1.21 

-1.36 

-1.50 

-1.18 

.21 

.30 

.37 

.42 

.k6 

.46 

20.0 

-.6? 

-.85 

-.97 

-1.09 

-1.21 

-1.05 

.17 

.25 

.30 

.35 

.40 

.40 

0.9k  b/2 

30.0 

— 



— 

— 

— 

— 

.12 

.17 

.21 

.27 

.30 

.31 

kO.O 

-.kfi 

-.53 

-.59 

-.62 

-.65 

-.79 

.10 

.13 

.16 

.19 

.22 

.23 

50.0 

-.39 

-.k3 

-.k5 

-.k7 

-.48 

-.66 

.09 

,12 

.14 

.16 

.17 

.19 

-.30 

-.32 

-33 

-.33 

-.57 

— 

- - - 

— 

— 

— 

- — - 

E 1 jllf 

-.22 

-.23 

-.21 

—.20 

-.46 

.08 

.09 

.09 

.10 

.10 

.09 

EH 

-.12 

-.12 

-.10 

-.12 

-.40 

.07 

.08 

.07 

.07 

.06 

.05 

0 

—.01 

-.03 

-.09 

id 

■ 

.07 

.07 

.05 

.05 

.03 

-.02 

UM 

.05 

.04 

Hfl 

-.02 

-.08 

.07 

i22_ 

.04 
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TABLE  XVI.-  PRESSURE  COEFFICIENTS  AT  NINE  SPANWISE  STATIONS  OF  THE  WING. 
M = 0.80)  R - 2,000,000;  PROPELLERS  REMOVED 
(a)  au  = -2°,  0°,  2°,  4°,  6°,  8° 
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TABLE  XVI.-  PRESSURE  COEFFICIENTS  AT  NINE  SPANWISE  STATIONS  OF  THE  WING. 
M ■ 0.80j  R * 2,000,000}  PROPELLERS  REMOVED  - Continued 
(a)  au  * -2°,  00,  2°,  V5,  6°,  8°  - Concluded 


Per- 

Spanviie  csot 
stations  chord 


Upper  surface 
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TABLE  XVI.-  PRESSURE  COEFFICIENTS  AT  NINE  SPANWISE  STATIONS  OF  THE  WING. 
M - O.SOj  R - 2,000,000;  PROPELLERS  REMOVED  - Continued 
(b)  otu  - 10°,  12°,  14°,  16°,  18°,  20° 


Spamise 

stations 

Par- 

cant 

chord 

0.10  b/t 

0 

1.5 

u.o 

7.0 

10.0 

15.0 

20.0 

30.0 

uo.e 

50.0 

60.0 

70.0 
rto.o 

90.0 

95.0 

0.19  b/t 

0 

1.5 

u.o 

7.0 
10. 0 
1^.0 
?o.o 

30. c 

40.0 

50.0 

60.0 

70.0 
80. C 
7C.0 

95.0 

0.31  b/t 

0 

l.-1 

u.o 

7.0 

10.0 

15.0 

20.0 

30.0 
1*0.0 

50.0 
60.0 

70.0 
00.0 

90.0 
95-0 

0.J75  bit 

0 

1.5 

4.0 

7.0 
10.0 
15.0 
20.0 
jo.o 

40.0 

50.0 

! 60.0  I -.66  I -.66  I -.72  I -.7?  I -.73  | -.7?  I I -.04  I -.0'S  -.03  I .01 


70.0 

-.6? 

-.63 

-.68 

-.70 

-.71 

-.7? 

-.05 

-.06 

-.06 

-.05 

00.0 

-.55 

-.60 

-.66 

-.66 

-.71 

-.71 

- - - 

... 

- - - 

... 

90.0 

-.40 

-52 

-.60 

-.71 

-.70 

-.13 

-.20 

-.22 

-.23 

95.0 

-.42 

-.52 

-.61 

-.71 

-.69 

-.19 

-.29 

-.33 

-.34 

o 

.Ik 

.03 

-.13 

-.29 

-.4*S 

-.61 

... 

... 

... 

... 

1.5 

-.91 

-.75 

:7k 

-.73 

-.70 

-.69 

.70 

.70 

.69 

.6? 

4.0 

-.93 

-.7k 

-.79 

-.73 

-.70 

-.70 

.61 

.67 

.71 

.75 

7.0 

-.99 

-.7? 

:7k 

-.72 

-.69 

-.69 

... 

... 

... 

... 

10.0 

-.96 

-.71 

-.75 

-.72 

-.69 

-.69 

.4? 

.51 

.**8 

.64 

15.0 

-.75 

-.69 

-.69 

-.68 

-.68 

-.69 

.27 

• 35 

.42 

.49 

20.0 

-.75 

-.69 

-.69 

-.69 

-.69 

-.69 

.05 

.14 

.23 

• 31 

30.0 

-.75 

-.68 

-.68 

-.69 

-.69 

-.70 

-.14 

-.09 

-.01 

.06 

40.0 

-.75 

-.68 

-.69 

-.70 

-.70 

-.70 

-.11 

-.10 

-.08 

-.03 

50.0 

-.70 

-.66 

-.67 

-.68 

-.69 

-.69 

-.08 

-.10 

-.08 

-.06 

6o.o 

-.66 

:6k 

-.65 

-.66 

-.67 

-.68 

-.07 

-.10 

-.11 

-.10 

70.0 

-.59 

-.60 

-.61 

-.6 e 

-.63 

-.65 

-.06 

-.09 

-.10 

-.10 

00.0 

-.59 

-.95 

-.57 

-.59 

-.60 

-.64 

... 

... 

... 

- - - 

90.0 

-.1*7 

-.k7 

-.50 

-.56 

-.56 

-.61 

-.21 

-.25 

-.29 

-.31 

95.0 

-.1*3 

-.kk 

-.1*7 

-.51 

-.55 

-.61 

-.29 

-33 

-.37 

-.40 
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TABLE  XVI.-  PRESSURE  COEFFICIENTS  AT  NINE  SPANWISE  STATIONS  QF  THE  VINO. 
M » 0.80j  R ■ 2,000, 000 j PROPELLERS  REMOVED  - Concluded 
(b)  ou  - 10°,  12®,  14°,  16°,  18°,  20°  - Concluded 


Spaw/lee 

•tattoos 

Per- 

cent 

chord 

Upper  surface 

Lowr  aurfec* 

| Antic  of  attack 

kail,  of  .tuck 

mi° 

1?° 

ik° 

1 #° 

18° 

80° 

19° 

■n 

wnm 

wrm 

m 

0.3k 

0.26 

0.15 

0.05 

-0.05 

-0.19 

... 

... 

— 

... 

-1.04 

-1.10 

-1.22 

-1.31 

-1.46 

-1.6k 

0.59 

0.6k 

0.68 

0.72 

0.75 

0.76 

■m 

-1.29 

-1.3k 

-1.50 

-1.99 

-1.60 

-1.69 

■ 39 

,k6 

.93 

.99 

.66 

■73 

-1.27 

-1.36 

-1.9k 

-1.61 

-1.96 

-1.63 

... 

... 

... 

... 

... 

... 

10.0 

-1.26 

-1.3k 

-1.90 

-1.96 

-1.56 

-I.63 

.21 

.88 

.33 

.41 

. k9 

•56 

15.0 

.1.36 

-1.39 

-1.91 

-1.96 

-1.90 

-1.98 

.12 

.20 

.26 

• 3k 

.40 

• k8 

20.0 

-1.31 

-1.33 

-1.42 

-l.k6 

-1.41 

-1.93 

.11 

.16 

.22 

.28 

.33 

.42 

0.56  b/2 

30.0 

-1.14 

-1.06 

-1.02 

-1.20 

-1.26 

-1.42 

.07 

.10 

.13 

.22 

.27 

• 3k 

kO.O 

-.61 

-.62 

-.64 

-so 

-1.00 

-1.21 

.04 

.07 

.11 

.15 

.19 

.26 

50.0 

-.47 

-.16 

-.51 

-,6k 

-.84 

-1.0C 

.02 

.04 

.07 

.11 

.13 

.10 

60.0 

-.41 

-.41 

-k8 

-99 

-.66 

-.76 

... 

... 

... 

... 

... 

... 

70.0 

-.36 

-38 

-.44 

-.50 

-.98 

-.65 

-.01 

-.01 

0 

.03 

.05 

.08 

80.0 

-.29 

-.33 

-.40 

-k9 

-91 

-55 

.01 

.01 

0 

.01 

.02 

.04 

90.0 

-.16 

-.24 

-33 

-39 

-.44 

-k9 

-.02 

-.09 

-OS 

-.08 

-.08 

-.06 

95.0 

-.11 

-.20 

-.29 

-39 

-39 

-.40 

-.02 

-06 

-.11 

-.14 

-.14 

-.14 

n 

.29 

.19 

.06 

-.07 

-.21 

-38 

... 

... 

... 

... 

... 

... 

■811 

-1.08 

-.99 

-.99 

-1.00 

-93 

-1.00 

.96 

• 99 

.99 

.99 

.37 

■ 9k 

1 Tlf!™ 

-1.11 

-1.0P 

-.89 

-.89 

-.92 

-1.01 

.40 

.45 

.90 

.33 

.37 

•59 

■r£S 

-1.09 

-.91 

-.34 

-.87 

-90 

-96 

... 

... 

... 

... 

... 

... 

10.0 

-1.09 

-.91 

-.8^ 

-.87 

-.90 

-99 

.24 

.29 

• 3k 

.39 

• k3 

.47 

15.0 

-.99 

-.86 

-83 

-.86 

-87 

-.96 

.15 

.19 

.24 

.29 

•3k 

.38 

20.0 

-.91 

-.85 

-.83 

-89 

-.88 

-.96 

.11 

.16 

.20 

.24 

.28 

.31 

0.68  b/2 

30.0 

-.79 

-.78 

-.76 

-.80 

-.83 

-.91 

.07 

.10 

.13 

.16 

.20 

.24 

ko.o 

-.71 

-.74 

-.74 

-.76 

-.81 

-.89 

.06 

.07 

.09 

.11 

.14 

.17 

50.0 

-.63 

-.66 

-.69 

-.64 

-.74 

-.80 

... 

... 

... 

... 

... 

... 

60.0 

-9k 

-.61 

-96 

-.61 

-73 

-.80 

.08 

.06 

.06 

.06 

.07 

.08 

70.0 

— k6 

-.91 

-51 

-9k 

-.62 

-6k 

.06 

.04 

.03 

.02 

.01 

.03 

80.0 

-.38 

-k9 

-k9 

-98 

-.60 

-.62 

.06 

.04 

0 

-.01 

-03 

-.04 

90.0 

-.26 

-3k 

-37 

-.40 

-.44 

-.42 

0. 

-.09 

-.10 

-.12 

-13 

-.17 

95.0 

-.24 

-38 

-37 

-.41 

-.47 

-.49 

-.06 

-.14 

-.17 

-.22 

-23 

-89 

n 

.16 

.09 

-.11 

-89 

-39 

-99 

... 

... 

... 

... 

... 

... 

-1.21 

-1.27 

-1.05 

-.96 

-1.01 

-I.03 

.97 

.99 

.60 

.99 

.98 

.99 

■El 

-1.39 

-1.29 

-1.06 

-98 

-1.03 

-1  .Ok 

.40 

• k9 

• k9 

.33 

• 9k 

.96 

-1.26 

-1.19 

-1.05 

-.99 

-1.01 

-1.01 

... 

... 

... 

... 

... 

... 

-1.27 

-1.16 

-1.02 

-96 

-1.01 

-1.01 

.89 

.89 

• 3k 

.37 

.40 

.44 

■vm 

-1.20 

-1.01 

-.97 

-.90 

-.97 

-.99 

.16 

.20 

.83 

.89 

.38 

.3k 

20.0 

-1.06 

-.98 

-96 

-.90 

-.97 

-.99 

.14 

.16 

.20 

.24 

.27 

.29 

0.80  b/2 

30.0 

-.87 

-.88 

-.86 

-8k 

-.92 

-.94 

.09 

.10 

.13 

.15 

.18 

.20 

fco.o 

-.79 

-.82 

-33 

-.89 

-.90 

-.94 

... 

... 

... 

... 

... 

... 

50.0 

-.69 

-.74 

-.76 

-.81 

-.84 

-89 

.07 

.06 

.07 

.08 

.09 

.09 

60.0 

-.61 

-.67 

-.72 

-.79 

-si 

-.89 

.08 

.06 

.06 

.06 

.06 

70.0 

-.91 

-.60 

-.66 

-73 

-.76 

.09 

.06 

.05 

.04 

.01 

ao.o 

-.38 

-.91 

-.61 

-.66 

HO 

-.69 

.08 

.04 

0 

-.01 

gti°?  1 'MB 

-09 

90.0 

-.26 

-.42 

-.97 

mSBEm 

-.61 

.09 

-.02 

-.08 

-.10 

BIB 

-.15 

95.0 

-.19 

-36 

1 J 

-98 

WLi 

-.96 

.01 

-.09 

-16 

-18 

BJ 

-.22 

0 

.28 

.19 

.04 

-.11 

-89 

-39 

... 

... 

... 

... 

— - 

... 

1.5 

-1.3k 

-1.29 

-1.19 

-1.04 

-99 

-.80 

• 98 

.96 

.36 

.36 

.99 

.98 

4.0 

-1.28 

-1.23 

-1.20 

-1.11 

-1.00 

-82 

... 

... 

... 

... 

... 

... 

7.0 

-1.20 

•1.22 

-1.11 

-1.03 

-9k 

-80 

.89 

•33 

.37 

.40 

.44 

>5 

10.0 

•1.20 

-1.18 

-1.07 

-1.03 

-.96 

-81 

.20 

.24 

.28 

.30 

.33 

.37 

19.0 

-1.16 

-1.01 

-.96 

-99 

-91 

-76 

.12 

.19 

.20 

.24 

.26 

.89 

20.0 

-1.04 

-9k 

-93 

-93 

-91 

-.77 

.10 

.11 

.Ik 

.18 

.20 

.21 

0-9k  b/2 

30.0 

-.81 

-.81 

-.83 

-.Be 

-81 

-.72 

.09 

.09 

.07 

.10 

.10 

.13 

40.0 

-.66 

-79 

-78 

-.81 

-.80 

-.72 

.03 

.01 

.02 

.04 

.09 

.09 

90.0 

-.91 

-6k 

-71 

-7k 

-79 

-69 

.02 

.01 

.01 

.01 

.01 

-.01 

60.0 

-.40 

-.98 

-.67 

jjfr  1 rT^H 

-78 

-.67 

... 

... 

... 

- - - 

- - - 

... 

10.0 

-.26 

-k9 

-.99 

U 1 

-.67 

-63 

.04 

.01 

-.02 

-05 

-.06 

-.10 

80.0 

-.17 

-39 

-38 

V 1 

-.61 

-.60 

.06 

.01 

-05 

-07 

-.10 

-16 

90.0 

-.09 

-.89 

-.*3 

-.99 

-9k 

.09 

-.02 

-.10 

-lk 

-.18 

-.24 

95.0 

-.09 

-.24 

-38 

ELI 

-31 

.03 

-07 

-.16 

-.22 

-87 

-38 
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TABLE  XVII.- 


PRESSURE  COEFFICIENTS  AT  NINE  SPANWISE  STATIONS  OF  THE  WING. 
M * 0.90)  R - 2,000,000)  PROPELLERS  REMOVED 
(a)  otu  - -2°,  0°,  2°,  4°,  6°,  8° 


CONFIDENTIAL 


KACA  RM  A53L29 


TABLE  XVII.-  PRESSURE  COEFFICIENTS  AT  NINE  SPANWISE  STATIONS  OF  THE  WING. 
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(a)  oiy  » -2°,  0°,  2°,  4°,  6°,  8°  - Concluded 
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TABLE  XVII.-  PRESSURE  COEFFICIENTS  AT  NINE  SPANWISE  STATIONS  OF  THE  WING 
M - 0.90;  R ■ 2,000,000;  PROPELLERS  REMOVED  - Concluded 
(b)  au  * 10°  - Concluded 
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TABLE  XVIII.-  PRESSURE  COEFFICIENTS  AT  NINE  SPANWISE  STATIONS  OF  THE  WING 
M « 0.165;  R » 8,000,000:  PROPELLERS  REMOVED 


(a)  ^ 


k°,  6°,  8° 
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TABLE  XVIII.-  PRESSURE  COEFFICIENTS  AT  NINE  SPANWISE  STATIONS  OF  THE  WING. 
M - 0.165;  R « 8,000,000;  PROPELLERS  REMOVED  - Continued 
(*)  Ou  - 10°,  12°,  14°,  16°,  18°,  20° 


Hr- 

■ 

l«W  lUfM. 

•tat 1 oca 

oant 

— — ■ 1 

I 

Angle  of  attack 

ohord 

iir 

WfciM 1 

■TUB 

1 

IB® 

isn 

vr 

vT 

16° 

»° 

0 

-0.14 

-0.66 

-1.85 

-1.98 

-8. 7b 

-3.76 

”6* 

0.60 

O.bO 

0.24 

1.5 

-1.48 

-4.93 

-8.b3 

-8.93 

-3.58 

-*.15 

o.6e 

0.53 

4.0 

-1.21 

-1.56 

-1.88 

-2.19 

-8.56 

-8.98 

.50 

.60 

.66 

.70 

.73 

.73 

7.0 

-1.06 

-1.33 

-1.57 

-1.78 

-2.04 

-8.33 

- - — 

— — — 

.*9 



,6b 

.69 

10.0 

-.99 

-1.22 

-1.39 

-1.55 

-1.75 

-1.96 

.30 

.40 

.57 

15.0 

-.89 

-1.06 

-1.20 

-1.31 

-l.b5 

-1.59 

.20 

.30 

.39 

• b5 

.51 

.58 

0.10  b/8 

80.0 

-.*2 

-.96 

-1.08 

-1.1b 

-1.83 

-1.36 

.19 

.26 

.35 

.41 

.40 

• 5b 

30.0 

-.67 

-.74 

-.02 

-.89 

-.95 

-.99 

.15 

.22 

.20 

■ 3b 

.39 

.44 

bO.O 

-.56 

-.60 

-.65 

-.70 

-.72 

-.75 

.13 

.20 

.24 

.20 

.33 

.38 

50.0 

-b3 

-b6 

-.50 

-5b 

-.55 

-.56 

.11 

.16 

.22 

.26 

.30 

.3b 

60.0 

-.36 

-.39 

-.41 

-b3 

-b3 

— b5 

.13 

.17 

.22 

.85 

.89 

.33 

70.0 

-.89 

-.30 

-.31 

-.38 

-33 

-3k 

.ib 

.17 

.21 

.24 

.26 

.30 

80.0 

-.82 

-.82 

-.21 

-.83 

-.22 

-.24 

— — — 

— — — 

— 

— — — 

... 

— — — 

90.0 

-.06 

-.05 

-.06 

-.07 

-.09 

-.  10 

.10 

.13 

.14 

.15 

.IS 

.19 

95.0 

.02 

.08 

-.01 

-.02 

-.03 

-.05 

.00 

.09 

.09 

.10 

.12 

.13 

■1 

-.66 

-1.50 

-8.b3 

-3.b6 

-*.75 

-6.88 



- 



... 



— 

-2.16 

-8.93 

-3.69 

-b.b6 

-5.37 

-6.38 

.56 

,b8 

.38 

.10 

— 17 

-.53 

Kfl 

-1.69 

-8. 16 

-2.50 

-2.9* 

-3.b6 

-3.99 

.50 

.57 

• 59 

.57 

.53 

• b5 

-1.88 

-1.6® 

-1.90 

-2.10 

-8.51 

-e.89 

— — — 

- — — 

... 

... 

... 

— 

10.0 

-1.16 

—l.bb 

-1.67 

-1.88 

-8.15 

-8.b3 

.35 

>3 

.50 

.55 

.59 

.63 

15.0 

-1.04 

-1.25 

-l.bl 

-1.56 

-1.75 

-1.97 

.26 

.35 

• b3 

• b9 

.53 

• 59 

80.0 

-.8b 

-1.01 

E&H 

-1.24 

-1.38 

-1.53 

.22 

.30 

.37 

.42 

• k9 

•7*4 

0.19  b/2 

30.0 

-.73 

-.85 

■BE1 

-.98 

-1.05 

-1.19 

.16 

.24 

.30 

.35 

.41 

• b5 

40.0 

-,6b 

-.69 

-.75 

-.00 

-83 

-.85 

.15 

.20 

.85 

.30 

.35 

.40 

50.0 

-b7 

-.52 

-.55 

-.60 

-.60 

— 

... 

... 

... 

... 

... 

60.0 

-.36 

-.40 

-.u 

-.42 

-.44 

.13 

.16 

.20 

.85 

.20 

.31 

70.0 

-.2* 

-.89 

-.28 

-s6 

-.89 

.14 

.16 

.20 

.22 

.85 

.89 

80.0 

-.16 

-.17 

-lb 

E 

-.16 

-.20 

— 

... 

... 

... 

... 

— — — 

90.0 

-.03 

-.02 

-.04 

-.06 

-.10 

-.16 

.10 

.11 

.11 

.17 

.15 

.16 

95.0 

.02 

.02 

-.01 

-.04 

-.09 

-ib 

.06 

.06 

.06 

.05 

.06 

.07 

H| 

-.87 

-1.81 

-8.55 

-*.03 

~9.b6 

-7.08 

— 



.16 

-lb 

— 

— 

-8.13 

-2.91 

-3.68 

-*.b7 

-5- bo 

-6.  bo 

.51 

.39 

-•58 

-.95 

Bsfl 

-1.70 

-8.39 

-8.66 

-3.10 

-3.63 

-b.  18 

• 5b 

.57 

.56 

.50 

.42 

.89 

— l.bb 

-1.01 

-2.13 

-e.bb 

-2.81 

-3.17 

- — — 

... 

— 

... 

... 

... 

10.0 

-1.26 

-1.56 

-1.81 

-1.87 

-2.30 

-8.59 

.37 

.58 

.55 

.59 

.60 

15.0 

-1.05 

-1.31 

-i.be 

-1.64 

-1.02 

-2.01 

.29 

.36 

■ b3 

• b9 

.53 

.58 

0.31  b/8 

80.0 

-.93 

-l.U 

-1.24 

-1.3b 

— I.b9 

-1.61 

.24 

.38 

.39 

.44 

.48 

.53 

30.0 

-.75 

-.86 

-.93 

-.99 

-1.05 

-1.10 

.19 

.85 

.31 

.35 

.40 

•b5 

bO.O 

-.62 

-.68 

-7b 

-77 

—79 

-.76 

.15 

.21 

.24 

.30 

.35 

.39 

50.0 

-.55 

-57 

-57 

-.56 

-.50 

.15 

.20 

.24 

.26 

.30 

.35 

60.0 

-.40 

-.40 

-.40 

-.39 

—35 

-.33 

— — — 

— — — 

... 

— — — 

... 

... 

70.0 

-.88 

-.87 

-85 

-.21 

-.21 

-85 

.14 

.17 

.20 

.21 

.85 

.26 

80.0 

-.15 

-.ib 

-.10 

-.11 

-15 

-.20 

— 

— 

— 

— 

— 

— 

90.0 

0 

.01 

-.01 

-.05 

-.09 

-.09 

.10 

.11 

.11 

.11 

.12 

.13 

95.0 

.04 

.Ob 

0 

-.05 

-.10 

-.15 

.09 

.10 

.09 

.07 

.07 

.06 

0 

-1.05 

-2.09 

—3.22 

-b.31 

-6.07  ' 

-7.78 

— 

"T36 

— 

... 

— 

— 

1.5 

-e.ba 

-3.89 

-*.15 

-*.99 

-9.97 

-3.60 

-6.98 

.51 

.13 

-.IS 

-56 

-1.00 

b.O 

-1.70 

-2.21 

-2.68 

-3.1b 

-4.21 

• 5b 

.57 

• 5b 

.50 

.41 

.26 

7.0 

-l.b7 

—1.83 

-2.19 

-8.b9 

-2.05 

-3.80 

— — - 

— 

... 

•5T 

.59 

.60 

10.0 

-1.30 

-1.60 

-1.86 

-2.06 

-2.35 

-8. 61 

.39 

• b5 

.53 

15.0 

-l.U 

-1.3b 

-1.58 

-1.67 

-2.00 

.30 

.38 

• b3 

•?1 

.51 

80.0 

-1.14 

-4.rr 

-1.38 

-1.50 

-1.59 

.26 

.33 

.40 

>•5 

.b9 

•58 

0.375  b/8 

30.0 

-.69 

^82 

-90 

-96 

-1.62 

-1.06 

.80 

.26 

.38 

.37 

.41 

.b5 

bO.O 

-.63 

-.71 

-.75 

-77 

-.80 

-79 

.17 

.22 

.87 

.31 

.36 

.39 

50.0 

—50 

-.5b 

-.57 

-5* 

-.60 

-.64 

— — — 

— — — 

... 

— — — 

... 

... 

60.0 

-.39 

— *5 

—•45 

— b6 

-.56 

.15 

.19 

.21 

.26 

.28 

.31 

70.0 

-.30 

-.31 

-33 

-35 

—37 

-50 

.15 

.17 

.20 

.24 

.26 

.87 

80.0 

-.19 

-.80 

-.22 

-8b 

-.29 

-3b 

— — — 

— — — 

— — — 

.16 

... 

... 

90.0 

-.Ob 

-.05 

-.06 

-09 

-lb 

-15 

.12 

.lb 

.15 

.17 

.19 

95.0 

.03 

.01 

0 

—01 

-05 

0 

.10 

.11 

.11 

.13 

.» 

.16 

4 

-t.  10 

4.W 

-^*i6 

-7*95 

— 

... 

”7o6 

— 31 

-76 

-i.31 

1.5 

-2.37 

-3.21 

-b.O* 

-b.#7 

-5.88 

-6.75 

.51 

.38 

b.O 

-1.76 

-2.29 

-8.76 

-3.81 

-3.T5 

-*.87 

.55 

•58 

.56 

.90 

.40 

•27 

7.0 

-1.50 

-1.98 

-8.85 

-8.58 

-8.95 

-3.89 

— - — 

... 

... 

“ — - 

... 

10.0 

-1.33 

-1.66 

-1.91 

-2.16 

-e.bs 

-2.60 

.39 

.46 

.53 

.56 

•59 

•58 

15.0 

-l.U 

-1.31 

-1.96 

-1.75 

-01.89 

-i.« 

.30 

.38 

■b5 

•8 

•54 

•58 

80.0 

-.97 

-4.17 

-1.31 

-i.be 

-1.5* 

-1.64 

.26 

• 34 

• 39 

.b6 

.37 

.31 

•2 

•2 

O.bb  b/8 

30.0 

40.0 

-79 

-.63 

-90 

-.70 

-76 

-4.06 

-80 

-4.13 

-8b 

-1.13 

-.02 

.20 

.16 

.26 

.21 

•32 

.26 

.46 

•35 

.46 

•39 

50.0 

-»51 

-.56 

-.59 

-.60 

-6b 

-.61 

.16 

.20 

.85 

.89 

.31 

.35 

60.0 

—39 

-.42 

-bb 

-bb 

-bb 

— b9 

.15 

.19 

.21 

•26 

.28 

.31 

70.0 

-.*9 

-.89 

-89 

-.26 

-89 

-37 

.IS 

.21 

.24 

.26 

•flO 

60.0 

-.16 

-.16 

-lb 

-19 

-31 

— — — 

.u 

.11 

.12 

.ib 

" .13 
.06 

90.0 

-.01 

-.08 

-Ob 

-or 

-.lb 

-.26 

,u 

V9M 

.06 

.01 

-01 

-0? 

-U 

-83 

w 

•10 

.09 

•09 

.10 

.06 
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TABLE  XVIII.-  PRESSURE  COEFFICIENTS  AT  NINE  SPANWISE  STATIONS  OF  THE  WING. 
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TABLE  XIX.-  PRESSURE  COEFFICIENTS  AT  NINE  SPANWISE  STATIONS  OF  THE  WING 
M - 0.082 ; R « 4,000,000;  PROPELLERS  REMOVED 
(a)  otu  - 2®,  4°,  6°,  8°,  10°,  12° 


BpaarlM 
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TABLE  XIX.-  PRESSURE  COEFFICIENTS  AT  NINE  SPANWI8E  STATIONS  OF  THE  WING, 
M « 0.082*  R - 4,000,000*  PROPELLERS  REMOVED  - Continued 
(a)  ou  - 2°,  4°,  6°,  8°,  10°,  12°  - Concluded 


•puvla*  ent 
•tationa  etard 


0.56  b/2 


0.68  b/2 


0.80  b/2 


0.96  b/2 


r turnc. 


It  of  »tUck 


Un r .urf.ct 


1.  of  .tteck 
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TABLE  XIX.-  PRESSURE  COEFFICIENTS  AT  NINE  SPANWISE  STATIONS  OF  THE  WING. 
M ■ 0.082 { R - 4,000,000;  PROPELLERS  RDIOVED  - Continued 
(b)  au  - 14°,  16°,  18°,  20° 


-C.90 

-3.69 

-k.5k 

-3.97 

-k.36 

-k.75 

-*.71 

-3.02 

-3.33 

-C.20 

-«.kl 

-C.6l 

-i. 81 

-4.96 

-e.u 

-a.* 

-4.61 

-1.71 

-4.31 

-1.37 

-l.k5 

-4.06 

-4.15 

-1.21 

-.86 

-1.00 

-1.1k 

-.72 

-.95 

-4.09 

—.65 

-85 

-96 

-.58 

-7* 

-8k 

-.55 

-6k 

-.71 

-51 

-55 

-.60 

-.50 

-53 

-.57 

-6.ee 

-9.86 

-6.01 

-9.96 

-3.21 

-*.83 

-3.78 

-4.9* 

-1.79 

-e.81 

-4.6k 

-I.63 

-e.36 

-1.68 

-4.69 

—1.86 

-4.68 

-1.72 
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TABLE  XIX.-  PRESSURE  COEFFICIENTS  AT  NINE  SPANWISE  STATIONS  OF  THE  WING. 
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Figure  1.-  Continued 
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Ficure  3.-  Model  mounted  in  the  wind  tunnel. 
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Figure  4.-  The  variation  of  thrust  coefficient  with  advance  ratio  for  the  NACA  l.l67-(0)(05)-,058 
propeller.  Thrust  axis  parallel  to  the  air  stream.  M = 0.082,  R = 4,000,000. 


NACA  RM  A53L29 


CONFIDENTIAL 


83 


CONFIDENTIAL 


Figure  5»-  The  variation  of  thrust  coefficient  with  advance  ratio  for  the  NACA  l.l67-(0)(03)-058 
propeller  for  several  Mach  numbers.  Thrust  axis  parallel  to  the  air  stream.  R = 1,000,000. 
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Figure  6.-  Continued 
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Figure  7.-  A comparison  of  the  aerodynamic  characteristics  of  the  wing-fuselage  and  wing-fuselage 
nacelles  configurations  and  their  corresponding  section  normal-force  and  section  pitching- 
moment  characteristics  at  nine  semispan  stations  of  the  wing.  M = O.I65,  R = 8,000,000. 
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Figure  7.-  Continued 
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Figure  8.-  The  spanwise  distribution  of  cn  as  affected  by  the 

addition  of  nacelles  to  the  wing-fuselage  combination  for  sev- 
eral angles  of  attack.  M = O.I65,  R * 8,000,000. 
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fuselage-nacelles  configurations  and  their  corresponding  section  normal-force  and  section 
pitching-moment  characteristics  at  nine  semispan  stations  of  the  wing.  M = 0.80, 
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Figure  10.-  Continued. 
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Figure  11.-  Concluded 
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Without  nacelles  (ref.  3) 
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Figure  13.-  The  variations  with  Mach  number  of  the  lift  coefficient  and 
the  section  normal-force  coefficient  for  several  angles  of  attack  of 
the  wing-fuselage  and  the  wing-fuselage-nacelles  combinations. 

R » 2,000,000. 
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Figure  14.-  Continued. 
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Percent  chord 

Figure  15.-  Representative  distribution  of  pressure  coefficient  for  sec- 
tions having  a trailing-edge  flap.  & = 30°,  M = 0.082,  R = 4,000,000. 
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Figure  16.-  The  effect  of  flap  deflection  on  the  spanwise  distribution 
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Figure  IT.-  The  effect  of  increasing  thrust  coefficient  on  the  chordwise  distributions  of  pres 
sure  coefficient  at  five  semispan  stations  of  the  wing.  M = 0.082,  R = 4,000,000. 
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Figure  20.-  Concluded . 
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Figure  22.-  The  variation  with  angle  of  attack  of  the  changes  in  the  lift 
and  pitching-moment  coefficients  due  to  increasing  thrust  coefficient 
and  that  due  to  propeller  slipstream.  M ■ 0.082,  R ■ 4,000,000. 
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Figure  23.-  Continued 
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Figure  23.-  Concluded. 
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Figure  24.-  Continued. 
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Figure  26.-  Continued. 
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Figure  27.-  Concluded 
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Figure  28.-  The  effect  of  thruBt  coefficient  on  the  spanvise  distribution 
of  cn  for  three  angles  of  attack.  M - 0.80,  R * 1,000,000. 
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